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(54) Pressure sensitive adhesive 
products and the method for 
preparation of the same 

(57) Pressure sensitive adhesive 
products or articles having one or 
more release layers and a pressure 
sensitive adhesfve layer, said one or 
more release layer comprising a 
potyolefimc elastomer having a 
shearing modulus of less than 
2.0 x 10 1 dyne/crn a and surface 
wettability expressed in terms of an 



equllforlum contact angle of more 
than 55° with respect to a standard 
liquid, and said adhesive iayer being 
composed masiry of a polyacrylate. To 
Increase the adhesion between the 
release layer and a backing substrate, 
a reinforcing interiayer may be used. 
As the release layer, a mixture of the 
polyolefinlc elastomer and 
polyethylene may be used. The release 
layer is then kept In contact with the 
adhesive layer over a given area- to 
form a composite or integral layer 
thereof as by extrusion coating. * 
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SPECIFICATION 

Pressure sensitive adhesive products and the method for preparation of the same 

The present Invention relates to the pressure sensitive adhesive products having a pressure 
sensitive adhesive layer and one or more release layers. It will be noted that the term "pressure sensitive 
5 adhesive products or articled" as used In this specification Includes pressure sensitive adhesive-sheets. 5 
tapes or double coated tapes. 

In most cases, the ordinary pressure sensitive adhesive-sheet or tape is wound upon itself to form 
a roll for many applications. The pressure sensitive bonding agent Is then protected by laminating the 
agent to the surface of the sheet or tape opposite to that coated therewith or temporarily Inserting a 
10 release sheet therebetween. - 10 

In order to use the sheet or tape. It Is first extended from the roll or the release sheet Is removed; 
however, it is required to provide a release layer, so as to facilitate such extension or removal. 

According to the present Invention there Is provided a pressure sensitive adhesive product having 
one or more release layers and a pressure sensitive adhesive layer, in which a release layer ^ comprises 
15 a poryolefinlc elastomer a having a shearing modulus of less then 2.0 x 1 0' dyne/cm 2 according to 15 
JIS K 72 1 3 test surf ace wettability expressed in terms of an equilibrium contact angle of more than _ 
BB° with respect to a standard liquid having a surface tension of 50 dyne/cm and used In JIS K 6768 
test under the conditions of 20 ± 1 °C and 65 ±5% RH and a thickness of at least 1 micron, and a 
pressure sensitive adhesive layer F comprising as a main component a polyacryfate. said release layer 
20 being kept in contact with said adhesive layer over a given area to form a composite or Integral layer 20 
thereof. 

In one embodiment of the present invention there is provided a pressure sensitive adhesive product 
having one or more release layer and a pressure sensitive adhesive layer in which a release layer A+c 
has a thickness of at least 1 micron and comprises a resin mixture a+c of a poryolefktic elastomer a 

25 having a sheanng modulus of less than 2.0 x lO'dyrW^m 2 according to JISK7213 test, surface 26 
wettability expressed In terms of an equilibrium contact angle of more than 65° with respect to a 
standard liquid having 8 surface tension of 50 dyne/cm and used in JIS K 6768 test under the 
conditions of 20 ± 1 °C and 65 ± 596 RH and a polyethylene c added thereto, and a pressure sensitive 
adhesive layer/ 7 contains a polyecrylate as a main component, said release layer being kept In contact 

30 with sakf adhesive layer over a given area to farm a composite or integral layer thereof. 30 
The present invention also includes a method of preparing a pressure sensitive adhesive product 
having one or more release layer and a pressure sensitive adhesive layer, which comorkee co-extruding 
a release layer* consisting of a poryblefinlc elastomer a having a sheering modulus of less than 
2.0 X 10» dyne/cm 1 according to J\S K 72 13 test and surface wettability expressed In terms 

35' of an equilibrium contact angle of more than 65° with respect to a standard liquid having a 35 
surface tension of 50 dyne/cm and used In JIS K 6768 test under the conditions of 20 ± 1 °C 
and 65 ± 596 RH and a resin h forming a reinforcing Interlayer B for Increasing the adhesion 
between a backing substrate and said release layer/ such that said elastomer is coated to a 
thickness of at least 1 micron, whereby said elastomer a forming said release layer* Is bonded 

40 to said substrate through said reinforcing Interlayer ft and said elastomer a forming said release 40 
layer b kept in contact with a pressure sensitive adhesive layer / over a given area to form a composite 
or integral layer thereof. 

A particular embodiment of the present Invention provides a method of preparing a pressure 
sensitive adhesive product having one or more release byer and a pressure sensitive adhesive layer, which 

45 comprises co-extruding a release layer ^l+c composed of a resin mixture a+c of a polyotefinlc 45 
elastomer a having a shearing modulus of less than 2*0 x 1 0* dyne/cm 1 according to JIS K 7213 test 
and surface wettability expressed in terms of an equilibrium contact angle of more 65° with respect to a 
standard liquid having a surface tension of 50 dyne/cm and used In JIS K 6768 test under the 
conditions of 20 ± 1 0 C end 65 ± 5% RH and a polyethylene c added thereto and a resin b forming 

50 reinforcing interlayer B far increasing the adhesion between a backing substrate and said release layer 60 
4+c such that said resin mixture a+c Is coated to a thickness of at least 1 micron, whereby said resin 
mixture a+c forming said release layer la bonded to said substrate through said resin b forming sajd 
interlayer, and said release layeM +c consisting of said resin mixture a+c Is kept in contact with said 
adhesive layer F over a given area to form a composite or integral layer thereof. 

55 Following is a description with reference to the accompanying drawings and by way of example 65 
only of methods of carrying the invention Into effect 
In the drawings: — 

Rgures 1 and 2 are sections of conventional pressure sensitive adhesive sheet and tape 
respectively; 

00 , Hgure 3 ,a a schematic section of a conventional double-coated tape having a release sheet on 60* 
one side of the backing substrate; 

Figure 4 Is a perspective of a roll of the tape of Figure 3; 

Figure 5 Is a section of a conventional double-coated tape having a release sheet on both sides; 
Figure 6 Is a perspective of the roll of Figure 6; 
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Figures 7 to 38 are sectional views of typical embodiments of pressure sensitive adhesive $ In 
accordance with the present Invention. 

In these drawings, numeral 1 stands for a conventional release layer famed of silicone eto/2 for a . 
backing substrate, 3 for a release sheet comprising a substrate having on its one side a release layer I 
5 formed of silicone etc., 4 for a pressure sensitive adhesive layer, 6 for a surface material, and 6 for a 5 
release sheet having on its both skies release layers I formed of silicone etc 

The pressure sensitive adhesive layer in the double-coated tape may or may not contain a core 
sheet made of Japanese paper, a non-woven backing ore plastic film. 

It will be noted that the double-coated tapes are used not only in the form of a roll as shown in 
10 Figures 4 and 6, but also in the form of a sheet 

In most cases, the aforesaid prior art pressure sensitive adhesive-sheets, tapes and double-coated 
tapes generally employ a sllicone-made release layer. It has been found, however that the use of 
silicone offers the foflowing problems; — 

la) When the pressure sensitive adhesive is coated on the release layer during the production of 
\ 5 pressure sensitive atfiedve-sheets. tapes and double-coated tapes, repelling of the adhesive takes 1 5 

place on the application surface with the result that an unsatisfactory adhesive layer Is obtained. 

(b) When the pressure sensitive adhesive used in the pressure sensitive adhesive sheet has a 
relatively low bond strength, the sheet peels spontaneously from the release layer due to the excessive 
releasablllty of silicone prior to use. As a result the protective function that the release layer must 
20 originally possess with the respect to the pressure sensitive adhesive layer Is eliminated to such an ' 20 
extent that the surface of the pressure sensitive adhesive is contaminated. 

(c> With the pressure sensitive adhesive tape, difficulties ere encountered In superposing the tape 
upon Itself due to the excesrve release bllfty of silicone. 

(d) With the pressure sensitive adhesive tape. Its back (I.e. the release or silicone surface) shows 

25 poor Ink-receptive properties due to Its hydrophobic nature. 26 

(e) A corrugated box or the like article may be sealed with the pressure sensitive adhesive tape. 
When a number of such boxes are stacked, however, they are apt to collapse due to the slipping 
property afforded by the back, to. silicone surface of the tape. 

(f) In most cases, the pressure sensitive adhesive used in the pressure sensitive adhesive double- 

30 coated tape Is of high coherent strength but relatively low bond strength and hence of excessive 30 
releesaUflty, ™ s teada to ease of peeling of the adhesive layer from the release layer with the result 
that the surface of the pressure sensitive adhesive is contaminated. 

<g) In the pressure sensitive adhesive double-coated tape, it Is required that the release property 
be controlled depending upon the purpose so as to provide easy extension and application of the tape. 
35 When use is made of silicone, a releasaWfity-ccntrollIng agent may be added thereto so as to adjust the 3$ 
reusability to a proper level Even In this case, the releasabilrty Is apt to vary depending upon * 
the coating conditions of silicone and with the Isps&of time. 

(h) fhe pressure sensitive adhesive double-coated tape usually makes use of the thermal setting 
type of silicone for the release layer, although the same Is true of the pressure sensitive adhesive sheet 
40 or the like article. However, part of unrescted low-molecular silicone passes easily Into the pressure 40 
sensitive adhesive layer, resulting in a lowering of the adhesion thereof. Such a tendency Is especially 
pronounced when adjustment of the re Jeasabifity is required. . 

(I) The pressure sensitive adhesive double-coated tape sometimes may be finished such that the 
tape Is wound upon itself in a state where Its width is made narrow, thereby forming a tape roll When a 
45 long tape Is used in this case, a shifting often takes place between the release layer and the adhesive 46 
layer so that the tape rises telescopies lly. As a result H Is difficult to keep the tape roll In the desired 
fona Such a tendency becomes marked as the tape width Is made narrower. 

Besides the silicone as the release layer, use b sometimes made of polyethylene, polyvinyl 
chortde, polyvinyl acetate, and alkyd resin. Such plastic m aterials are disadvantageous In that they are 
50 of release coefficient Insufficient for use In the release layer. For example, when such plastic materials 50 
are used in the pressure sensitive adhesive tape having a backing substrate of paper, there Is • tendency 
for the paper to split due to the poor release property In the course of extending the tape. Accordingly. It 
Is necessary to increase the resistance of the paper to splitting. It has also been proposed to reduce the 
contact area of the adhesive layer and the release layer formed of plastic materials other silicone and 
56 having a somewhat great degree of releasabilrty; however, no satisfactory results have yet been 55 
obtained. 

The present Applicants have found that In the pressure sensitive adhesive products or articles, 
such as pressure sensitive adhesive-sheets, tapes and double coated tapes etc, the problems attendant 
with the use of sitcone are entirely solved by using for a release layer A a polyolef Inlc elastomer 0 

60 having a shearlngmodulus of lass than 2.0 x 1 0 4 dyne/cm 1 and wettability expressed In terms of an 60 
equffibrium contact angle of more than 65° with respect to a standard liquid having a surface tension of 
60 dyne/cm and used according to JIS K 6768 In place of the silicone and employing a pressure 
sensitive adhesive composed mainly of potyecrylates lor a pressure sensitive adhesive layer kept in 
contact with the release layer A 

66 The release layers may thus afford a satisfactory adhesive application surface causing no 65 



3 



GB 2 039 785 A 



3 



repelling and that, due to Its proper degree of releasablllty, exhibits better superposable. ink-reception 
and non-slipping characteristcs without offering problems such as spontaneous peeling of the pressure 
sensitive adhesive sheet from the release layer prior to use* When this release layer Is used In the 
pressure sensitive adhesive double coated tape, there Is obtained a stable release property that h hardly 
5 influenced by the coating conditions and the lapse of time without presenting problems such as 5 
spontaneous peeling of the pressure sensitive adhesive layer from the release layer prior to its use. In 
addition, when the adhesive* in the pressure sensitive adhesive layer oome in contact with the release 
layer, neither lowering of the adhesion nor deviation take place therebetween. 

In sortie cases, the release layer may be coated onto a backing substrate by extrusion, ff the 

10 backing substrate Is formed of a pofyolefln film, ©polyester film or a metal foil, then a satisfactory 10 
degree of adhesion Is obtained between the retoase layer and the substrate: however, the backing 
substrate such as paper or fabric often found to exhibit poor adhesion relative to the release layer A 
coated by extrusion. As a result of exhaustive studies made on the method for applying the release layer 
A, Le.. for coating h onto the substrate by extrusion for the purpose of solving this problem, ft has been 

1 5 made clear that the problem can be eliminated by providing a step for simultaneous co-extrusion of a 1 5 
. resin material b forming a reinforcing intertayer B for increasing the adhesion relative to the substrate In 
addition to the step of forming the release layer/) of the polyolefinic elastomer a. In this case. It is 
required that the co-extrusion coating be effected such that the pressure sensitive adhesive layer F 
composed mainly of polyacrylates comes in contact with the polyolefinic elastomer a. and that the 

20 polyoleflnte elastomer a be coated onto the substra te through the reinforcing inteiiayer a 20 
In other words, the present Invention Ts characterised by a specific combination of the polyolefinic 
elastomer * forming a release layer In the pressure sensitive adhesive sheet or tape or at least one of the 
release layers in the pressure sensitive adhesive double coated tape and having a shearing modulus and 
wettability as defined in the foregoing with the pofycerytate forming a main part of the pressure 

25 sensitive adhesive layer F to be in contact with the release layer A 25 
When forming the release layer A the co-extrusion coating of the release UyeM and the 
Intedayer B may be effected at the same time to obtain a more unique product. 

Figures 7 and 8 are enlarged sectional views of the pressure sensitive adhesive sheets having a 
release layer A according, to the present Invention, and figures 9 and 1 0 are similar views of the pressure 

30 sensitive adhesive tapes. Figures 7 and 9 illustrate the embodiments wherein no reinforcing inteiiayer B 30 
is needed, whereas Figures 8 and 10 are those wherein the InterJeyerr? Is required to improve the 
adhesion between the release tayer>4 and the substrate II. 

Figures 1 1 to 22 are enlarged sectional views of typical embodiments of the pressure sensitive 
adhesive double coated tapes having a release layer A according to the present Invention. Figure 1 1 

35 illustrates the pressure sensitive adhesive double coated tape Including a double faced release sheet 35 
having on its both sides the release layers A according to the present Invention, which Is designed 
such that, when it Is wound upon itself to form a roM, the release layers A are kept in contact ' 
with both sides of the adhesive layer F so as to achieve the specific combination in accordance 
with the present Invention. That Is to say. this figures is an enlarged sectional view of the adhesive 

40 tape in which the substrate II is coated on Its both sides with the release layers A comprising * 40 

the polyolefinic elastomer a alone, the open side of one of said layers being coated with the 
por/acryiate-based pressure sensitive adhesive layer F. Figure 1 2 shows the pressure sensitive 
aohesive double coated tape Including two release sheets each having on its one side a release layer A 
which Is designed such that the release layers A ere kept In contact with both sides of the pressure 

45 sensitive adhesive layer/* so as to achieve the specific combination In accordance with the present 45 
Invention. Namely. Figure 12 is an enlarged sectional view of the double coated tape in which the 
substrate II is coated on its one side with the release layeM comprising the polyolefinic elastomer a 
alone, and in which the layer A Is kept in contact with both sides of the pofya cry late-based pressure 
sensitive adhesive layer F, 

50 Figure 1 3 Illustrates the pressure sensitive adhesive double coated tape comprising a backing 50 
substrate II having on Its both sides release layers, one being a release layer A a ccordlng to the present 
Invention end the other being a silicone release layer I. which tape Is designed such that, when it is 
shaped Into a roll, one side of the pressure sensitive adhesive layer F comes In contact with the release . 
layer A and the other side is in contact with the silicone release layer I. Thus, figure 1 3 is an enlarged 

55 sectional view of the dou ble coated tape in which the substrate 11 is coated on its one side with the 55 
release layers and on the other side with the silicone release layer I to form a release sheet, and In 
which the release layer A in the release sheet comes In contact with the polyacrylate-based pressure 
sensitive adhesive layer F. 

Figure 1 4 Illustrates the pressure sensitive adhesive double coated tape prepared by allowing a 

60 release Iayer/4 according to the present Invention to come in contact with one side of a pressure 60 
sensitive adhesive layer F and a silicone release layer I to come In contact with the other side. Thus* this 
figure Is an enlarged sectional view of the double coated tape In which the release layer A comprising a 
polyolefinic elastomers alone and coated onto one side of a backing substrate II Is allowed to come in 
contact with one side of the polyacrylate-based pressure sensitive adhesive layer F and the silicone 

65 release layerlformed on the others We of the substrate II is allowed to be In contact with the other side 65 
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of the layer F. Figure 1 5 is a similar view of Figure 1 3, provided that the pressure sensitive adhesive 
layer of Figure 1 3 is composed of an integral layer V) II comprising the polyacrytate layer F and a non- 
pdyacrylate layer IV, and that the silicone layer I is permitted to be tn contact with the non-pOrVmyfa te 
layer IV. Figure 16 is a similar view of Figure 14. except that the pressure sensitive adhesive layer f of 
6 Figure 14 is formed of an Integral layer VIII comprising the polyactylate layer fend a non-por/acrylate 5 
layer IV, and that the silicone layer I is permitted to be in contact with the non-poryacrytate layer IV 

Figure 1 7 Is a simitar view of Figure 1 1 , provided that a reinforcing Interlayer B is provided 
between a release layer ,4 according to the present Invention end a backing substrate II. 

Between Figures 1 8 and 1 2 v Figures 1 9 end 1 3, Figures 20 and 1 4. Figures 2 1 and 1 5 and Figures 
10 22 and 16, there are the same relationships as between Figures 1 7 end 11; Figures 18, 19,20,21 and 10 
.22 are enlarged sectional views similar to the corresponding views. 

In the drawings, the reference marks have the following means 
A: Release layer comprising polyoleflnic elastomer alone 
F: Polyacrylate-based pressure sensitive adhesive layer 
1 6 III: Release sheet wherein the substrate is coated on Its side with the release taycr A according to the 15 

present invention 
B: Reinforcing Interlayer 

V: Release sheet wherein the substrate is coated on Its side with release layer 4 according to the 
present invention through reinforcing Interlayer B according to the present Invention 
20 VI: Double faced reiesse sheet wherein the substrate is coated on its both sides with release layers /4 20 
according to the present invention 
VII: Release sheet wherein the substrate Is coated on tts one side with release layer A of the present 

invention and on the other side with silicone release layer f 
VIII: Pressure sensitive adhesive layer composed of polyecrylBte-based pressure sensitive adhesive 1 
25 layer F and non-polyacrylate-based pressure sensitive adhesive layer IV 25 

DC: Double faced release sheet wherein the substrate is coated on its both sides with release layers A 

according to the present invention through reinforcing interlayer 8 of the present invention 
X: Double faced release sheet wherein substrate II is coated on its one side with release layer B of 
the present invention through reinforcing interlaying B of the present invention and on the other 
30 side with silicone release layer I 30 
XVIII: Non-poryacryfate-based pressure sensitive adhesive layer 

As a release layer in the present invention, use is made of the polyoleflnic elastomer a having a 
shearing modulus of less than 2,0 x 1 0* dyne/cm 3 that Is determined at 23 ± 2 °C and 50 ± 5%RH 
according to J IS K 721 3 test end surface wettability expressed in terms of an equilibrium contact angle 
35 of more than 55° relative to a standard liquid having e surface tension of 50 dyne/cm used in 35 
JISK 6768 test The reason for placing limitation on the sheering modulus end the wettability is based 
on the following facts found as a consequence of investigations made on the relationship between the 
reteaseblffty of the pressure sensitive adhesive products and the physical properties of the polyoleflnic 
elastomer a which forms the release layer A 
40 1 * The lower the shearing modulus of the pofyotefinic elastomer a which forms the release layer, 40 
the higher the releaseblflty wifl be. 

2. The larger the contact angle to the surface of the potyrtefinfch elastomer a relative to a liquid, 
the higher the refeasability will be. 

3. The pofyotefinic elastomer a which excels in releasabifity is that having a shearing modulus of 

45 less then 2.0 X 10* dyne/cm* and surface wettability expressed In terms of en equBibrium contact angle 49 
of more than 65° relative to a standard liquid having a surface tension of 50 dyne/cm and used in * 
JIS K 6768 test Satisfactory are other characteristics required for the release layer in the pressure 
sensitive adhesive tape or sheet such as pressure sensitive adhesive coating-. Ink receptiWe- and non- 
slipping characteristics. This elastomer also effo/ds to the release layer in the pressure sensitive 

50 adhesive double coated tape various characteristics required therefor, such as pressure sensitive 50 
adhesive coating characteristic, stable reJeasabUhy and characteristic features that the release layer has 
no adverse Influence on the pressure sensitive adhesive and a shifting of the adhesive layer from the 
release layer hardly takes place. 

Since the pressure sensitive adhesive layers and the release layer In the double coated tape come 

55 in contact with each other over two areas, the method for using such a tape Is more complicated than 55 
that for using a pressure sensitive adhesive sheet or tape. For this reason, full explanation will be given 
to the pressure sensitive adhesive double coated tape of the present invention. 

In the double coated tape, the pressure sen sltfve adhesive layer Is sandwiched between two 
re lease layers and comas In contact therewith. 

60 Unlike the pressure sensitive adhesive double coated tape; on the other hand, the ordinary 60 
pressure sensitive adhesive tape has a constructional unit comprising a release layer/backing 
substrate/pressure sensitive adhesive layer system with the adhesive layer being brought In close 
contact with the substrate on hs one side. This tape sticks merely to en application surface on the other 
side since the adhesion properties 8re produced only by the side. 

65 That is to say, the pressure sensitive adhesive double coated tape Is different from the ordinary 35 
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pressure sensitive adhesive tape in that the former exhibits adhesion on both sides of the pressure 
sensitive adhesive layer and can, therefore, stick to an application surface on two surfaces. 

In using the pressure sensitive adhesive double coated tape in an ordinary manner, one release 
layer is first peeled from the pressure sensitive edheslve layer which is in turn applied onto an 
5 application surface X,and the other release layer Is then stripped from the adhesive layer which is in 5 
turn appfied onto another application surface Y. In most cases, a somewhat great peel force should 
frequently be exercised between the other release layer and the adhesive layer. Application of such a 
pee! force, which Is characteristic of the pressure sensitive adhesive double coated tape, is not 
encountered in the use of the ordinary pressure sensitive adhesive tapes. 
10 Especially when the core sheet b made extremely thin or removed so as to render the pressure 10 
sensitive adhesive layer thin, a film strength of the adhesion layer Is so small that unless both release 
layers are largely different in releasability from each other, it is impossible completely to peel them from 
the adhesive layer. In this case, one of the release layers should have a proper level preferably 
somewhat greater level of releesebility, although the other release layer may be formed of the silicone 
15 designed for use In the conventional release paper, 15 
Thus, it Is often required that one surface of the release layer in the pressure sensitive adhesive 
double coated tape be of smaller releasablllty while the other surface be of larger releasability. When 
use is made of the conventional silicone for the release paper, especially the silicone added with a 
release-controlling agent, there are stffl some problems such as the aforesaid (g) and (h). 
20 In the prior art pressure sensitive adhesive double coated tape, the silicone added with a release- 20 
controlling agent ts used for the surface to which a somewhat great level of releasability Is provided. 
However, tfffrcuhlea are encountered In obtaining a properly adjusted level of releasability. In addition, 
an unreacted low-molecular part of the silicone passes easUy Into the pressure sensitive adhesive layer, 
resulting in a lowering of the adhesion . 
25 Furthermore, polyethylene, polyvinyl choride, Teflon" (Registered Trade Mark) or the Hke material 25 
are sometimes used for the surface to which a somewhat greater level of releasability is provided in 
place of the silicone added with a release-controlling agent. Due to the somewhat greater level of 
releasabiity however, there Is a fear that the adhesive layer tears in peeling the release layer from the 
adhesive layer upon adhering to an application article Xeven though the contact area between 
30 them Is reduced. In sortie cases, the adhesive layer is not transferred to the application article, 30 
and when the article X is a sheet of paper the paper itself may tear* 

In this case, a composite layer comprising the release layer kept in contact with the pressure 
sensitive adhesive layer according to the present Invention Is provided to the surface having a 
somewhat greater l«v*l of reJeasabifity and the prior art silicone is used for the surface having a smaller . 
35 lovel of releasabifity, whereby a difference in the releasability between both surfaces ts properly 35 
; adjusted and an Ideal pressure sensitive iwthesive double coated tape can be prepared, which 
tape suffers no lowering of the adhesion. 

'The present invention has been found to be most effective in the case where very thin core sheet 
is used. This is because the pressure sensitive adhesive layer is of extremely low film strength. 
40 The release layer according to the present Invention is usually applied to the surface to which a 40 
somewhat greater level of releasabflfty Is provided 

When two release layers to be In contact with the pressure sensitive adhesive layer are formed of 
the polyolefinfc elastomer a according to the present invention and the edheslve layer fe formed 
of the polyacryJate-based pressure sensitive adhesive f. It has been found that the release property 
45 b controlled to » proper degree without causing repelling to occur during the coating of the 45 
pressure sensitive adhesive and the adhesion to the adhesive layer to drops as in the case of 
using silicone as the release layer, thus resulting in the preparation of an ideal pressure sensitive 
adhesive double coated tape. 

It has also been found that this tendency Is pronounced especially when the poryacrytate-based 
60 pressure sensitive adhesive fb of high cohesion but of low bond strength. 50 
The pressure sensitive adhesive double coated tape Is often finished such that Its width Is narrow 
to meat the desired purpose end/or the economical requirements. In the conventional pressure sensitive 
adhesive double coated tape using the release layer formed of silicone, a shifting is prone to take place 
between the adhesive layer and the release layer to cause the tape to rise teiexcoplcslly, so that It 
65 collapses even upon receiving a sffght Impact Thus, it Is very difficult to make a tape roll having' 55 
considerable length. However, It has been found In the present Invention that no substantial shifting 
occurs between the adhesive layer and the release layer, and that since no shifting Is caused between 
. the adhesive layer and the release layer in a tape roll having a considerable length but a smaller width, 
the tape roll will hardly collapse. 
60 Thus, *t has been found that the present invention renders it possible to wind a tape having a 60 
considerable length but a smaller width upon itself to form a tape roH, save the amount of tape used 
as compared with the prior art make Improvements In workability and bond the tape to a small spot 
When polyethylene, polyvinyl chloride, Teflon*' (Registered trade Mark) or the tike material are 
coated as the release layers onto both surfaces, some problems such as unfavourable stretching of the 
65 tape from a tape roll, tearing of the release sheet or destruction of the adhesive layer arise due to the 65 
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great release property h addition to the problems associated with the application thereof to the surface 
which requires a somewhat greater level of eleasablllty. Accordingly J t Is virtually required to provide 
excessively Increased strength to the release sheet or the adhesive layer, or increase the thickness 
thereof a level higher than required. As a result when such a tape is applied to an application surface of 
6 a film or a sheet of paper, the application surface neither looks fine externally nor can clearly be printed 5 
due to the fact that the tape is very thick. In addition, such a tape has a high production cost 

The poryolefinic elastomer a used as the release layer In the pressure sensitive adhesive products 
may be a polymer or a mixture of two or more polymers. In efther case, it Is Important that the shearing 
modulus is less than 2.0 x 10* dyne/cm 2 , and that the surface wettability expressed In terms of an 

10 equilibrium contact angle with respect to a standard liquid is more than 55°, said KqukJ having a surface 10 
tension of 50 dyne/cm and used in JIS K 6768 test The poryolefinic elastomers that meet the 
requirements as defined just above include ethytene-alpha olefin copolymers having a density of 0.80 
to 0.90 a/cm 1 , a melting point of tower than 80°C, a brittle temperature of tower than -70°C according 
to ASTM D 746 test and a hardness of tower than 70 according to JIS K 6301 test In this connection, it 

15 should be noted that the ethylene-alpha olefin copolymers free from the physical properties as defined * \ 5 
just above, tor instance those having a brittle temperature of no less than -70°C or a melting point of 
no less than B0°C exhibit considerably poor releesabusty and is, therefore, practically useless. 

. The ethylene-alpha olefin copolymers used in the present Invention include copolymers, 
comprising two or mora alpha olefins such as ethylene, propylene, 1-butene f 1-pentene. 3-methyt-1- 

20 butane, 14iexane,3~memyM^ntene,4-math^ 20 
preferred are a random copolymer of ethytene-1-butene and a copolymer of ethylene/propylene or a 
mixture thereof. 

In addition to the above-mentioned components, the poh/oleMnic ela 6tomers a according to the 
present invention may contain pclyolefln waxes and olaflnlc copolymers having a crysta (Unity of less 

25 than 30% and graft-modified by unsaturated carboxy&c acids or their derivatives without departing from 25 
the ranges as above defined on the shearing modulus and surface wettability. As the poryoteffn waves, 
use may be made of wax obtained by polymerization of ethylene or propylene or wax obtained by 
thermal cracking of ethylene or propylene. As the olefin copolymers having a crystallinity of less then 
30%, mentioned are copolymers comprising two or more alpha olefins such as ethylene, propylene, 1 - 

30 hutene. 1-pentene, 3-methyM -butane, 1-hexana, 3-metbyM-pentene, and 4-methyM-pentene,ora 30 
mixture thereof, said copolymers being graft-modified by unsaturated carboxyilc adds or their 
derivatives. 

In addition to the above-mentioned components, the polyoleflnlc elastomers a may further contain 
dyes, pigments, weathering stabilisers, thermal stabifisers, anti-blocking agents, lubricants, anti-static 
35 agents* plastictsers. crosslinkers etc without depa rting from the ranges as defined on shearing modulus 35 
a nd wettability In the present Invention. 

The pressure sensitive adhesive layer used In the present invention Is limited to the pressure 
sensitive adhesive / composed mainly of a pofyacrytate. The reason tor placing limitation on the kind of 
adhesive* is based on the following facts found as a result of Investigations made on the relationship 
40 between the release property of the polyoleflnlc elastomer a and the kind of pressure sensitive 40 
adhesives. 

(1 ) . The release effect of the pofyolefinlc elastomer a varies largely depending upon the kind of 
pressure sensitive adhesives. 

(2) A markedly satisfactory release property that the pofyolefinlc elastomer a possesses Is obtained In 

45 a combination thereof with the pressure sensitive adhesfves composed mainly of a poryecrytata. 45 

(3) No satisfactory release effect Is obtained In a combination of the elastomer a with other pressure 
- sensitive adhesfves. or natural rubber- or vinyl ether-based pressure sensitive adhesives, the latter two 

being widely used. 

The pofyacrylata-based pressure sensitive adhesive /used In the present Invention, which contains 
60 as a main component a pofyacryflc acid ester, may be comprised of a pofyacrytate atone or a mixture so 
thereof with le ss than 2 596 of a vinyl monomer such as a vinyl acetate, vinyflidene chloride, 
rnethacrytate, acrylic acid, methacryfic acid etc As the poh/acrytatee, esters of methyl, ethyl, butyl 2- 
ethythexyt etc are generally used If required, the polyaoytate-based pressure adhesive / may contain 
tacklfters, plastlcisers, fillers, resistanca-to-aging agents, cross-links, inorganic or organic fibers and the 
55 like substances. 55 
The backing substrate used In the present Invention Includes, for example, paper, non-woven 
fabric, cloth, "Cellophane" (Registered Trade Mark), non-stretched and (unfaxlaHy or Wax! ally) stretched 
polymer films, or metaifoib or a composite system thereof. 

The pressure sensitive adhesive layer Fin the pressure sensitive adhesive double coated tape of 
60 the present invention may or may not contain a core sheet When one of the two groups of <jo 
release£dhesive systems per unit of the pressure sensitive adhesive double coated tape Is based on the 
present Invention, the surface of the pressure sensitive adhesive layer according to the present Invention " 
may be formed of the adhesive f composed mainly "of the poryacryTTc acid ester, whereas the opposite 
surface may be constructed of adhesives not containing the polyacry lie add ester as a main component 
65 The core sheet which may be used in the present invention Is formed of paper, non-woven fabric, cloth. ©5 
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non-stretched and (uniaxiairy or btaxially} stretched polymer films and expanded sheets thereof, metal 
foBs, inorganic fiber sheets, carbon fiber sheets, metal fiber sheets or a composite system thereof. 

According to one embodiment, the release layer A comprising the polyolefinlc elastomer a is first 
formed on a backing substrate In a conventional manner For example, the elastomer a may be dissolved 
5 in a solvent such as toluene or benzene followed by mechanical coating such as roll, bar or air-knife 6 
coating, or It may be heated in the absence of any medium to form a hot melt which fs in turn coated as 
such or by extrusion. It should be noted that the drying temperature f n the mechanical coating and the 
temperature up to which the elastomer is heated in the absence of any medium are preferably leas than 
290°C in view of the decomposition of the polymer. 
10 The aspect (ill of the present invention will now be explained In detail When the paper substrate is 1 0 
coated at a temperature of less than 290°C by extrusion, the adhesion of the elasto mar a to the paper 
substrate Is often sufficient In this case, it is possible to bond the polyolefinlc elastomer a to the paper 
substrate by providing an additional step of previously coating the side of the substrate on which the 
elastomer Is to be applied with a component which shows good adhesion to the elastomer end paper, 
15 for example, a copolymer of pofethytene or ethylene/acrytfc add, an ethylene copolymer of 15 
ethylene/acryiate etc; however, such a problem can successfully be solved by simultaneous co- 
extrusion of the release layer A and the reinforcing in te Haver B for increasing the adhesion between, 
the layer A and the substrate. It Is then required that the co-extruslon be effected such that the layer/4 Is 
located on the Snteriayer B disposed on the substrate. 
20 As the resin material b forming the intedayer B, use Is preferably made of polyethylene derivatives 20 
such as low-density polyethylene, ethylene acrylic add copolymers, ethylene acryfate copolymers or 
boomers- These resin materials are preferably coated by extrusion at a temperature of 260° to 330°C In 
view of the adhesion-improving effect the extrusion orocessing, eta In a word, the co-extrusion is 
preferably effected such that the side of the polyolefmic elastomer a forming the release layeM is 
25 maintained at a temperature of less than 290°C, while the side of the resin b forming the reinforcing 25 
interlayer B is maintained at a temperature of 260 to 330°C. This ensures that good release property 
and satisfactory adhesion relative to the substrate am obtained at the same time, It wtfl be understood 
that the thickness of the films coated, Le. the layers A and B Is preferably 10 to 40 microns in total. 
The thickness of the release layer to be formed is an important factor that greatly influences its 

30 release property and must therefore, be at least one micron. With the release layer having a thickness 30 
of less than one micron, h is impossible to obtain good releasabillty although the layer may provide a 
morphologically uniform film. 

According to the present invention, the pressure sensitive adhesive layer F is then formed to 
prepare the pressure sensitive adhesive products. In case of the pressure sensitive adhesive tape, the pressure 

35 sensitive adhesive /Is coated on the release layer A or the surface of the substrate opposite thereto" 35 
dried and shaped info a tape mil The pressure sensitive adhesive sheet Is prepared by applying the 
pressure sensitive adhesive / cflrecdy on the release layer/4 In the release sheet or on a surface material 
followed by drying and laminating another surface material or release sheet to the resultant mass. The 
pressure sensitive adhesive double coated tape may be prepared by various methods depending upon 

40 tr> e coating equipment and purpose, for instance, by applying the pressure sensitive adhesive /one or 40 
two release layers and winding It upon itself to form a tape roll upon drying, or applying the adhesive / 
• on one of the release layers followed by drying, optionally laminating a core material onto said one 
release layer, optionally applying an additional amount of the adhesive f on the core material and upon . 
drying, winding ft upon itself to form a tape roll. 

45 ' It should be understood that the pressure sensitive adhesive /Is preferably of the emulsion or hot- 45 
melt type, and may be appffed in known manner. The pressure sensitive adhesive of the emutstlon type 
may be applied by mechanical coating such as roll, bar or air knife coating, wheareas that of the hot* 
melt type may be applied by hot-melt coating. Preferably, the adhesive Is dried at 90 to 1 30°C 
The pressure sensitive adhesive articles may be prepared by previously applying the pressure 

50 sensitive adhesive / on separate release paper and upon drying, transferring the resulting paper to the 50 
surface material in the pressure sensitive aonesive sheet of the present invention, the surface of the 
backing substrate opposite to that coated with the release layer A or the surface of the release layer of 
the double coated tape. In this case, the pressure sensitive adhesive layer ^ln the double coated tape 
prepared In this mariner may Include therein a plastic or non-fabric core sheet Such transferring may be 

66 carried out In various fashion depending upon the coating equipment and purpose. 5 5 

The aspect (Ifi) of the present Invention will now be explained In detail. It has already be 
ascertained that the problems attendant with the use of silicone can substantially be solved by 
employing the polyolefinlc elastomer alone as the release layer; however, there are still some problems 
to solve. That is to say, the poryolefinic elastomer a which is Independently used as the release layer Is 

00 disadvantageous in that: w 

(a] ft is poor In heat resistance; 

(b) Its satisfactory release property has a tendency toward dropping due to heat aging; and 
<c) It provides a coated film having a strength insufficient for use to the release layer. 

When the polyolefinlc elastomer Is Independently used, soma problems are encountered In 
65 Processing the pressure sensitive adhesive products during the production thereof, these problems 55 
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being concretely referred to as below; 

Id) Using extrusion coating so as to apply the release layer on the substrate often causes blocking to 
occur between the chill roll of an extrusion lamina tor and the resin to be coated by extrusion. This 
• results in difficulties being encountered In processing of the products. 
5 (e) The release layers may bo formed on both sides of the substrate In the course of manufacturing the 5 
pressure sensitive adhesive double coated tape? The double-faced release sheet having the release 
layers on Its both surfaces may #*n be reeled so that one release layer is permitted to be in contact with 
the other release layer* If both release layers are formed of the polyolefinlc elastomer In this case, 
blocking will be apt to take place between both release layers. 

10 As a consequence of extensive studies carried out for the purpose of eliminating the aforesaid 1 0 
problems, it has been found that the problem (b'l associated wtth the prior art can virtually be settled by 
using for the release layer a resin mixture (a + c) of a polyethylene c with the polyoJefinic elastomer a 
having a shearing modulus of less than 2.0 x 1 0 4 dyne/cm 2 according to JIS K 721 3 test and surface 
wettability expressed in terms of an equilibrium contact angle of more than 66° with respect to a 

1 5 standard liquid having a surface tension of 50 dyne/cm and used in JIS K 6766 test and employing for 15 
the adhesive layer the pressure sensitive adhesive /composed mainly of pofyacryiates. 

It has now been found that a desired level of releasabilHy between a low-density polyethylene and 
the oototefWc elastomer a can easily be obtained by adjustment of a ratio of the poryolefinic elastomer a * ' 
to the polyethylene c added thereto, said level being not Inexpensively attained on a technical sea to In . . 

20 the prior art Surprisingly, it has been found that a combination of the pofyolefink; elastomer a with the 20' 
polyethylene c at a predetermined ratio has a synergistic effect to maintain the release property to such 
a higher level that could not be attained by separata use of polyolefinlc elastomer a and the 
polyethylene c. The aforesaid problems (a*, d - e r ) that could not be solved by use of the polyolefinlc 
elastomer a alone are found to be settled by a mixture of the elastomer a with the polyethylene c for the 

25 release layer. Another feature of the release agent la + c) of the present invention is that It can be 25 
prepared at very low cost but It still possesses virtually the same release property as that of silicone. It 
has unexpectedly been found that the aforesaid synergistic effect renders it possible to use a mixture of 
the elastomer a with the polyethylene c for one release surface having a lower degree of reusability; In 
other words, sufficient differences In the releasablllty between both release surfaces are also attained by 

30 using said mixture in place of silicone. .Namely, a difference in the reteasabifity between bod} release 30 
surfaces can be controlled by varying a ratio of the poryoleflnlo elastomer a to the polyethylene c added . 
thereto, thus permitting preparation of the pressure sensitive adhesive double coated tape free from all 
the problems as discussed hereinbefore. 

It will be noted that the polyolefinlc elastomer a/polyethylene c mixture may be applied on one 

35 release surface having a lower degree of releasablllty, while the poh/olefinJc elastomer a alone may be 35 
applied on the other release surface having a somewhat higher degree of releasablttty* 

In some cases, the poryacrytate-based pressure sensitive adhesive fhaa a particularly high 
coherent strength but a low bond strength. In this case, satisfactory results are obtained by applying on 
one release surface having a lower degree of releasablllty the polyolefinlc elastomer a alone and 

40 applying on the other release surface having a somewhat higher degree of re tea sability the elastomer 40 
a/polyethylene c mixture at a varied mixing ratio. 

Detailed explanation will now be given to the aspect pv} of the present Invention. 
When the backing substrate Is paper, cloth or the like material, poor adhesion Is obtained between 
the substrate and the release layer A composed of the poJyotsfmic elastomer a and formed thereon by * 

45 extrusion coating as discussed hereinbefore. Accordingly, ft was required that the resin forming the .46 
reinforcing Interiayer £ be simultaneously coated thereon by co-extrusion. The same Is true of the case ' 
where the elastomer a/poryethylene c mixture Is applied on the paper or doth backing. In other words, 
the ao?tesioft between the substrate and the release layer Is slightly Improved but Is still poor* 
In order to make a good bond between the release {ayer 14 + c) and the backing, extensive 

50 Investigations were carried out with respect to the method for applying the release layer {A + c), le. '50 
coating It onto the backing by extrusion. As a result H has been found that this can also be achieved by 
simultaneous co-extrusion coating of the resin b forming the reinforcing fnterlayer B for Increasing the 
adhesion between the release layer 14 + d and the backing. In this case, it Is 8 prerequisite that the co- 
extruslon be effected such that the pofyacrytate-based pressure sensitive adhesive /be kept In contact 

66 with the resin mixture (a + c), and the latter be coated onto the backing through the reinforcing " 65 

IntertayerA 

That la to say, the present invention underlies the fact revealed with respect to the polyolefinlc 
elastomer a as well as the additional fa ct as mentioned Just above, and Is further characterised in that 
the resin mixture (a + c) of the polyethylene c with the polyolefinlc elastomer a havfng a predetermined 
60 shearing modulus and predetermined surface wettability to used for the release layer, and that the 60 
pressure sensitive adhesive layer F\s limited to that comprising polyacrytates as a main component 

Another feature of this aspect according to the present invention Is that more unique products are 
obtained by co-extrusion coating of the release layer 14 + c) and the reinforcing Inter layer B during the 
formation of the former. 

65 Figures 23 to 38 are enlarged sectional views of typical embodiments of the pressure sensitive 65 
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adhesive product* having a release layers + c comprising a polyoleffnic elastomer/polyethylene 
mixture a + c according to the present invention. 

Figures 23 and 24 are enlarged sectional views of the pressure sensitive adhesive sheets having a 
release layers + C according the present Invention, and Figures 25 and 26 are similar views of the 
6 pressure sensitive adhesive tapes. Figures 23 and 24 Illustrate the embodiments wherein no reinforcing 5 
interlayer 8 is needed, whereas figures 25 and 26 are those wherein the interlayer 0 is required to 
improve the adhesion between the release layer and the substrate II. 

Figures 27 to 38 a re enlarged sectional views of typical embodiments of the pressure sensitive 
adhesive double coated tapes having a release layer A + C according to the present invention. Figure 27 

1 0 illustrates the pressure sensitive adhesive double coated tape Including a double faced release sheet ' 1 0 
haying on its both sides the release layers A + C according to the present Invention, which is designed 
such that when It is wound upon itself to form a roll the. release layers^ + C are kept In contact with 
both sides of the adhesive layer F so as to achieve the specific combination in accordance with the 
present Invention. That Is to say, this figure is an enlarged sectional view of the adhesive tape in which 

1 6 the substrate II Is coaled on Its both sides with the release layers A + c comprising the po ryotefmic \ 5 
elastomer/poryethyiene mixture a + c, the open side of said layers being coated with the poJyacryflate- 
based pressure sensitive adhesive layer F. Figure 28 shows the pressure sensitive adhesive double 
coated tape including two release sheets each having on Its one side a release ZayeM -1- C, which is " ~ 
designed such that the release layer>4 + C ere kept in contact with both sides of the pressure sensitive 

20 adhesive layer f so as to achieve the specific combination In accordance with the present invention. 20 
Namely, Figure 28 Is an enlarged sections IView of the double coated tape in which the substrate II Is on . 
Its one side with the release layer/t + C comprising the potyoleff nfo elastomer/pofyethylene mixture 
a + c and in which the layers A + C are kept in contact with both sides of the polyacrytate-based 
pressure sensitive adhesive layer f. 

25 Figure 29 illustrates the pressure sensitive adhesive double coated tape comprising a backing 25 
substrate II having on Its both sides release layers, one being a release layeM + C according to the 
present Invention and the other being a silicone release layer I, which tape is de signed such that, when 
h is shaped into a roll, one side of the pressure sensitive adhesive layer F comes in contact with the 
release layer A + C and the other side Is In contact with the silicone release layer L Thus, Figure 29 Is an 

30 enlarged sectional view of the double coated tape In wfUch the substrate II Is on Ks one side with the 30 
release layer and on the other side with the silcone release layer I to form a release sheet, and In which 
the release layer in the release sheet comes in contact with the polyacrylate-based pressure sensitive 
adhesive layer F. 

Figure 30 Illustrates the pressure sensitive adhesive double coated tape prepared by allowing a 

35 release layer/* +C according to the present Invention to come in contact with one skie of a pressure 35 
sensitive adhesive layer F and a silicone release layer I to come in contact with the other side. Thus, this 
figure is an enlarged sectional view of the double coated tape in which the release layer >4 + C 
comprising a poryolefinic elastomer/polyethylene mixtures and coated onto one side of a backing 
substrate II Is allowed to come In contact with one side of the pofyacrylate-based pressure sensitive 

40 adhesive layer F and the sBtcone release layer I formed on the other side of the substrate II Is allowed to 40 
be in contact with the other skfe of the layer/. Figure 31 Is a similar view of Figure 29, provided that the 
pressure sensitive adhesive layer of figure 29 Is composed of an integral layer Vtll comprising the 
pbryecrylate tayerF and a non-poiyacrylate layer IV, and that the silicone layer I Is permitted to be in 
contact with the non-poiyacrytate layer IV. Figure 32 is a similar view of Figure 30, except that the 

45 pressure sensitive adhesive layer F of Figure 30 is formed of an integral layer VIII comprising the 45 
potyacrylate layer Fend a non-poryacrylate layer IV, and tha t the silicone layer I Is permitted to be in 
contact with the norvpofyacrytate layer IV. 

Figure 33 is a similar view of Figure 27, provided that a reinforcing interlayer B Is provided 
between the release layer/* + C according to the present Invention and a becking substrate II. 

50 Between figures 34 and 28, Figures 35 and 29, Figures 36 and 30, Figures 37 and 31 and figures 50 
38 and 32, there are the same relationships as between Figures 33 and 27; figures 34, 35, 36, 37 and 
38 are enlarged sectional views similar to the corresponding views. 
In the drawings, the reference marks have die following meaning: 
* A+C: Release layer comprising polyolefinlc elastomer and polyethylene mixture 

65 F: Potyscrytate-fcased pressure sensitive adhesive layer . 55 
XI: Release sheet wherein the substrate II Is coated on Its one side with the release layer A + C 

according to the present Invention 
B: Reinforcing interlayer 

XII: Release sheet wherein the substrate II is coated on its side with release layer A + c according to 
60 the present Invention through reinforcing interlayer 8 according to the present Invention 60 

XIII: Double faced release sheet wherein the substrate II Is coated on Its both sides wrtf) release layers 

A + c according to the present invention 
XIV: Release sheet wherein the Substrate II Is one its one side with rete sse layer A + c of the present 
Invention and on the other side with silicone release layer I 
65 VIII: Pressure sensitive adhesive layer composed of polyacrylate-based pressure sensitive adhesive 65 
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layer F and non-pa lyacfylate-faased pressure sensitive adhesive layer IV 
XV: Double faced release sheet wherein the substrate II Is coated on its both sides with release layers 
A + c according to the present invention through reinforcing intertayer 8 of the present invention 
XVI : Double faced release sheet wherein substrate II is coated on its one side with release layer A + C 
5 of the present invention through reinforcing interlayer B of the present Invention and on the other 5 

side with silicone release layer I 
IV: Non-polyacryiate-based pressure sensitive adhesive layer. 

According to the aspect (iiQ of the present invention, the polyolefintc elastomer a having a 
shearing modulus of less than 2 X) x 1 0 s dyne/cm* (J IS K 72 1 3) and surface wettability expressed In 
1 0 terms of an equilibrium contact angle of more than 55° UIS K 6768) is used as a main component for 10 
the release layer a, and the polyethylene c used as a secondary component .These components are 
mixed together to form a resin mixture o + c that serves as the release layer <4 + c 

The polyolefinic elastomer a having a shearing modulus and an equilibrium contact angle that do 
not fall under the range as defined above possesses unsatisfactory releasablHty. The smaller the 
1 5 shearing modulus and the greater the contact angle, the higher the reusability win be. Accordingly, It Is 15 
suitable to use the above-defined polyolefinic elastomers as described hereinbefore in connection with 
the aspect where the polyolefinic elastomer a is used alone. Thus, the polyolefinic easterner a used in 
the aspect (ill) may be of the same composition as described hereinbefore. 

The polyethylene c used as a secondary compooent for the release layer A + c according to the 
20 aspect (II?) of the present Invention Is suitably a polyethylene having an average molecular weight of 20 
greater than 1 0,000 and a density of 0.9 1 to 0.B7 g/cm\ A polyethylene having a smaller average 
molecular weight t e. so-called polyethylene wax is not suitable since H provides a coating turn of poor 
strength and Is lacking in heat resistance. 

The polyethylene c may be a low- or high-density polyethylene; however, preference Is given to 
25 the low-density polyethylene since It excels In reteasabJBty, processablHry, etc. 25 
The polyethylene c added to the potyolefmlc elastomer a Is preferably a polyethylene having a melt 
index very dose to that of the latter. The ratio of the polyolefinic elastomer a to the polyethylene e 
added thereto may be chosed according to the purpose, and is preferably in the range of 80 : 20 to 
20 ; 80. The relationship between the mfadng ratio and the properties, inter alia, the extrusion coating 
30 property of the release layer Is mentioned below. "* 30 

(1) As the amount of the polyolefinic elastomer a Increases, the release property Increases, amounts of 
the maximum value and approaches to that of the polyolefinic elastomer a. 

(2) The amount of the potethylene c Increases with rises in heat resistance. 

(3) The release property of the poryoleflntc elastomer a/pofyethytene c mixture In a mixing ratio of 

35 around 60 : 60 is not influenced by heat aging. 35 

(4) The amount of polyethylene c increases with rises In strength. 

{6} As the amount of the polyethylene c Increases, blocking la substantially reduced during the 
extrusion coating with resulting increases in processabMty. 

In accordance with the aspect (16) of the present invention, the potyacrytete-based pressure 

40 sensitive adhesive f Is exclusively used as the pressure sensitive adhesive layer as In the case where 40 
only the polyolefinic elastomer a Is used. The reason for exclusively using the poryacry late-based sensitive" 
adhesive Is based on the facts found as a consequence of studies made on the relationship between the 
kind of pressure sensitive edhesfves and the release property of the release layerA — c comprising a 
mixture of the elastomer a with the polyethylene c. 

45 0 ) The release property varies largely depending upon the kind of pressure senshhre adhesrves. 45 
(2) The pressure sensitive adhesive a based on natural rubber or vinyl ether provide re le usability by far 
lower than do the mixture of the poryolefinlc elastomer a with the polyethylene c. 
(3} The satisfactory release property that the mixture possesses Is particularly obtained In the case of 
using the pressure sensitive adhesive f based on poryacrylates. 

50 The same referred to hereinbefore also holds In this aspect for example, the pressure sensitive 50 
adhesive layer F In the pressure sensitive adhesive double coated tape of the aspect (110 according to 
the present Invention may or may not contain therein a core sheet When one of the two groups of 
release A + c/adheslve F systems per unit of the pressure sensitive adhesive double coated tape is . 
based on the present Invention, the surface of the pressure sensitive adhesive layer according to the 

55 present Invention may be formed of the adhesive /composed mainly of the poh/acrylic acid ester, '55 
whereas the opposite surface may be constructed from adhesive® not containing the pofyacrytates. The 
core sheet which may be used In the present Invention Is formed of paper, non-woven fabric, cloth, non- 
stretched and (unfexlally or bfaxlalfy) stretched polymer films and expanded sheets thereof, metal foils, 
inorganic fiber sheets, carbon fiber sheets, metal fiber sheets or a composite system thereof. 

SO Concrete embodiments of the aspect (iil) using a resin mbrture of the poryolefinlc elastomer a and $q 
the polyethylene c will now be explained in detail. According to this aspect the polyethylene c Is first 
added to the poryolefinlc elastomer a by the conventional methods including, e.g., the use of a tumbler. * 
The release layer /I + c 13 than formed on the substrate by means of. more particularly extrusion coating. 
Hie temperature at which the release layerA + cb formed. U. the temperature of the resin extruded Is 

65 preferably in a range of 200— 290°C rather than a range of 290 to 330°C adapted In the conventional $5 
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method. This Is because the release property of the release layer A + c Is closely correlated to the 
extrusion temperature, and the lower the extrusion temperature, the more excellent the release property 
will be. 

- The aspect (Jv) of the present invention will now be explained in detail. When the release layer 
5 A + c comprising a mixture of the polyolefinlc elastomer a and the polyethylene c Is coated onto a s 
substrate at a temperature of 200 to 280*C, the reinforcing Intertayer B may or may not be used Such 
an tnterlayer Is used In case of a paper or cloth substrate, but Is not necessary for the case where a 
polycJefinc film, a polyester film or a metal foil is used as the substrate* When the paper or cloth 
substrate is cfirectry coated by extrusion wfth the release layer 4 + c, extremely unfavourable adhesion 

10 between the release layer arid the substrate isobtained; however, such a problem can successfully be 1 0 
settled by simultaneous co-extrusion of the release layer A + c and the reinforcing Intertayer 8 for 
improving the adhesion between the release layer and the substrate, as described In connection with 
the case where the polyoleflnte elastomer a is exclusively used 

It will be noted that the concrete conditions for the provision of the Interlayer B to the resin 

1 5 mixture a + c is here omitted since they are Quite Identical with those for the case where the poryolefintc 1 5 
elastomer a is Independently used. 

Turning now to the aspect (Hi), It is required that the thickness of the release layer/* + c be on the 
order of at lea st 1 micron? With the release layer having a thickness of less than one micron, it Is 
impossible to obtain good reteasability although the layer may provide a morphologically uniform film 

20 it win be noted that the methods and conditions for forming the pressure sensitive adhesive layer JF 20 
so as to prepare the pressure sensitive adhesive sheets, tapes or double coated tapes are here omitted 
since they are quite Identical with those for the case described in connection with the aspect using the 
polyoleflnte elastomer a alone. 

The present Invention will now be described with reference to the accompanying examples. 

25 Unless specifically stated in the following examples, the shearing modulus was measured under 25 
the conditions of 23 ± 2°C and 50 ± 5% RH according to JIS K 7213 test and the equilibrium contact 
angle was done with respect to a standard liquid having a surface tension of 50 dyne per cm and 
comprising a liquid of formatdehyde and ethylene glycol monoethyl ether mixed at a volume ratio of 
90.7 to 9-3 and employed according to JIS K 6768 test 

30 EXAMPLE 1 30 
A release layer composed mainly of an ethylene-1 -butene random copolymer having a shearing 
modulus of 6.7 x 1 0' dyne/cm* and wettability expressed In terms of an equilibrium contact angle of 
64° was extruded and coated to a thickness of 30 microns onto a sheet of low-density polyethylene- 
coated paper on the release layer side {sample S). This sample was then coated on its release layer side 

35 with polyacrylate-based pressure sensitive adhesive of the emulsion type (sofid content: 40%) usqaHy 35 
adapted for use fn the pressure sensitive adhesive sheets by means of a 75 micron applicator bar. The 
resultant sample was let alone at room temperature for 20 seconds and was observed to determine the 
repetlency of the adhesive. As a result It was found thatajgood pressure sensitive adhesive film free of 
any repellency was obtained. 

40 Comparative Example 1. 40 
With respect to the release sheet for ordinary pressure sensitive adhesive sheets In which silicone 
(cfossllnked dimethyl alloxans) is used as the release layer {sample T), the coating properties of the 
adheslves were examined according to Example 1. As a result It was found that unsatisfactory pressure 
sensitive adhesive Alms having a greater degree of repellency were formed. 

45 EXAMPLE % 45 
A sheet of paper coated with polyacrytaf e-based pressure sensitive adhesive having a relatively 
large bond strength {hereinafter referred simply to as the adhesive-coated paper p which was found to 
have a tackiness of 540 g/1 0 mm (NJJPJ measured according to JIS Z 1 523) was laminated to the 
surface of the release layer of sample S obtained tn Example 1 by means of a rubber roller to form a 

50 pressure sensitive adhesive sheet Thereupon, this sheet was let alone for 24 hours at 20°C and05% ' 50 
RH under a pressing load of tOOg/cm, and was estimated on Its releasabiirty be measuring the peel 
strength thereof at 20«C, 65* RH, a pee) angle of 1 80° and a peel rate of 1 OnVmlru 

EXAMPLE 3 

A sheet of paper coated with natural rubber-based pressure sensitive adhesive having a relatively 
55 large bond strength (hereinafter referred simply to as the adhesive-coated paper having a tackiness of 55 
280 g/1 0 mm (N.T.P.)) was used In place of the adhesive-coated paper p to form a pressure sensitive 
adhesive sheet end then measure the releasabiirty thereof according to Example 2. 
Comparative Example 2. 

A sheet of paper coated with polyacrylate-based pressure sensitive adhesive having a relatively 
60 srnafl bond strength (hereinafter refejred simply to as the adhesive-coated pa per r having a tackiness of 60 
280 g/mm (NXPJ) was used In place of the adhesive-coated paper p of Example 2 to form a pressure 
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sensitive adhesive sheet and then estimate the releasability thereof according to the method of Example 
2. 

EXAMPLE 3 

The adhesive -coated paper q was laminated to the surface of the release layer of sample T 
5 prepared according to Comparative Example 2 to form 8 pressure sensitive adhesive sheet which was In 6 
turn estimated on Its releasability according to the method as mentioned above. 

EXAMPLE 4 

A release layer containing as a main ingredient a oopojymer of ethylerWpropyiene having a 
shearing modulus of 2X> x 1 0 7 dyne/cm 2 and an equilibrium contact angle of 70° was coated to a 
10 thickness of 30 microns onto a sheet of low-density polye thylene^a ted paper on the polyethyterw 10 
side* Thereafter, the adhesive-coated paperp was laminated to form an adhesive sheet which was then 
estimated on its reiea sa bl Hty according to the aforesaid method. 

EXAWLE6 

The adhesive-coated paper q was employed In place of the adhesive-coated paper p to fbcm a 
1 5 pressure sensitive adhesive sheet Thereafter, Its releasability was estimated according to the aforesaid T5 
method 

Comparative Example 4. 

The adhesive-coated paper r was employed In place of the adhesive -coated paper p of Example 4 
to form a pressure sensitive adhesive sheet. Thereafter, this sheef was estimated on hs releasability 
20 according to the aforesaid method 20 
Comparative Example 5. 

The adhesive-coated paperp was laminated to 8 paper-backed adhesive tape base containing as a 
release layer a low-density polyethylene having a shearing modulus of 5.1 x 1 0* dyne/cm 2 and an 
equilibrium contact angle of 62° to form a pressure sensitive sheet which was then estimated on its 
25 releasability according to the aforesaid method 25 

The results of Examples 2 to 5 and Comparative Examples 2 to 5 are summarised in Table 1. 
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EXAMPLE 6 

Several samples J, K. L, M and N having differing shearing moduli, were selected from poK/ofeflrtte 
elastomers composed mainly of ethyieWalpha-olefin copolymers, and applied as release layers having 
a thickness of 30 microns onto sheets of polyethylene coated paper on their polyethylene surface by 
5 means of extrusion coating (extrusion temperature: 260°C). Thereafter, each of the resulting products 
was laminted on Its release layer surface with a sheet of polyacrytate-based pressure sensitive 
adhesive-coated paper (tackiness: bOOg/10 mm according to JIS 2 1 523) to form a pressure sensitive 
adhesive sheet which was then estimated on Its releasabiiity according to the aforesaid method. 
The results are set forth In Figure 39. 

10 EXAMPLE 7 

Release layers prepared from a polyolefinte elastomer composed mainly of an ethylene/propylene 
copolymer and having an equilibrium contact angle of 72, 69 or 6S° was coated to a thickness of 30 
microns onto a sheet of polyethylerie-coated paper, said elastomer having a shearing modulus of 
2x10* dyne/cm*. Thereafter, the releasabiiity was examined In the same manner as In Example 6. 
15 Comparative Example a. 

A release layer having an equilibrium contact angle of 53° was prepared In the same manner as In 16 
Example 7, and estimated on its releasabiiity. 

Thesesufts of Example 7 and Comparative Example 6 are set forth In Table 2. \ - - r - 

TABLE 2 

Equilibrium contact Releasabiiity 
Afifl'e (Peel Strength) 

EXamp,e7 72% 69'. 68- ® 140 fl /20m«n@180 O l70 

Comparative 

E *- 6 Si' X910 

20 EXAMPLE B 

. ^t'f.??.?^^ elastomer as Jn Example 7 was applied onto the polyethylene-coated paper 20 
bynieans of solution coating, and dried at 1 60«C for 2 minutes to form a release layer having a 
Wckness of 6 or22 mwrons. Thereafter, such a layer was estimated on their releasabiiity in the same 
manner as m example o. 
25 Comparative Example 7, 

_ ™* re J* c asab ^ ° f 8 l*f*r having a thickness of 0.4 microns was determined In the same 25 

manner as in example 8. 

The results of Example 8 and Comparative Example 7 ere shown In Table 3. 

TABLE 3 

Thickness of Release Releasabiiity 
Layer (Peel Strength) 

EX. 8 22 280 g/20mm 

* . 450 

Comparative 

Ex.7 0.4 980 

30 EXAMPLES 3(> 
A release layer composed mainly of an ethytene-1-butene random copolymer having a shearing 
modulus of 5.7 X 10 7 dyne/cm t and we ttabitlty expressed In terms of an equilibrium contact angle of 
64° was applied to a thickness of 30 microns onto a sheet of low-density pofyethytene-coated pa^t on 
the polyethylene side by means of extrusion coaling. Thereafter, the emulsion type of polyacryiate- 

35 based pressure sensitive adhesive was applied In an amount of 50 g/m 1 (solid content}, and dried at 35 
1 10 a C for 1 minute to form a pressure sensitive adhesive tape. Assessments were made on the 
extensibility as well as ink receptible, superposable and non-slipping characteristics of this tape* The * 
results are shown In Table 4. 
Comparative Example 8. 

40 A release layer of silicone (crossllnked dimethyl polyslioxane) was applied to a thickness of 0.5 40 
rnicrons onto a sheet of tewnfemlty potyethyiene-coated paper on the polyethylene aide. Thereafter, the 
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method of Example 9 was repeated to form a pressure sensitive adhesive tape, which was estimated on ~ 
its varous characteristics. The results are shown in Table 4. 

TABLE 4 

Superposable |nk-receptlble Non-slipping 
Extensibility Property Property Property 



@ ® 

X X 
Repelling of 
ink occurs 



EXAMPLE 10 

6 Example 9 was repeated to form a tape, provided that In piece of the polymer composed mainly of. 5 

a random copolymer of ethylene- 1 -butene use was made of a polymer composed mainly of a mixed 
system of an ethylene/propylene copolymer and ethylene- 1 -butene random copolymer and having a 
shearing modulua.of 3 x 10 7 dyne/cm* an< wettability expressed In terms of an equilibrium contact 
angle of 67°.The tape was tested and the same results as described in Example 9 were obtained 

10 EXAMPLE 11 10 
The release layer of the same composition as described In Example 1 and the reinforcing Interiayer 
comprising low-density polyethylene were simultaneously co-extruded and coated onto a sheet of paper 
of high quality (weight: 80 p/cm 2 ) providing a backing substrate rn the pressure sensitive adhesive sheet 
by means of a co-extruder to form a release sheet of a release layei/relnfordnjg tntsriayer/substrate 

1 5 system. The resin forming the release layer was extruded at a temperature of 270°C prevailing at the 15 
outlets of die lips of the extruder, and the resin forming the reinforcing interiayer extruded at 310°C The 
release layer and the interiayer were coated to a thickness of 15 and 20 microns, respectively. 
Thereafter, a sheet of paper to which the pressure sensitive adhesive baaed on polyacrylates had been 
coated was lamina ted to the sheet for the formation of a pressure sensitive adhesive sheet as shown in 

20 Figure 8. This sheet was allowed to stand for one day at 20°C The release sheet was stripped by hand 20 
from the adhesive sheet the result showed that the release sheet could satisfactorily be peeled from 
between the pressure sensitive adhesive layer and the release layer without causing the substrate and 
the interiayer to be separated or sag regaled through voids from the Interiayer and the release layer, 
respectively. 

25 Comparative Example 10. 25 
With the use of a single extruder, the same resin for the release layer as described In Example 1 1 
was coated by extrusion onto the same substrate as in Example 1 1 to form a release sheet of a release 
layer/substrate system. The extrusion temperature was 270°C, and the coating thickness waa 26 
microns. Thereafter, the method of Example 1 1 was repeated to prepare a pressure sensitive adhesive 

30 sheet which was then subjected to a hahd-peeflng test The result revealed that the substrate was 30 
separated or segragated through voids from the release layer so that the release sheet could not 
favourably be peeled from between the release layer and the pressure sensitive adhesive layer. 

EXAMPLE 12 

Example 9 was repeated except that a polyethylene film was used as the backing substrate in 
35 place of a sheet of polyethylene-boated paper to prepare a pressure sensitive adhesive tape having the 35 
properties substantia By equivalent to those of the tape of Example 1 . 

EXAMPLE 13 

Use was made of a resin mixture consisting of 50 parts by weight of the potyolefimc elastomer {Le. 
a polymer composed mainly of an ethylene/propylene copolymer having a shearing modulus of 

40 2.0 x 1 0 7 dyne/cm 2 , an equilibrium contact angle of 70°, a density of 0.88 g/cm*, a brittle temperature 40 
of less than -70°C and a melting point of 38 °C and manufactured and sold by Mitsui Seklyu Kegaku 
K.K. under the trade name Tafrner PO 1 80) and 50 parts by weight of a low-density polyethylene 
having a shearing modulus of 5.1 x 1 0 1 dyne/cm 3 and a density of 0.9 1 8 g/cm*, said polyethylene 
being manufactured and sold by Mitsubishi Yuka K.K. under the trade name Ecalon IX— 30. This 

45 mixture was coated by extrusion to a thickness of 30 microns onto a sheet of polyethylene-coated paper 45 
serving as a backing substrate to prepare a release layer. Thereupon, the pressure sensitive adhesive 
based on polyacrylates was applied to the fcryer to form a pressure sensitive tape. Evaluation was then 
made on the extensibility, superposable property, tnk^recepttole property and non-ellppSng property of 
the tape as well as the peel strength of the tape back. The results are summarised In Table 6 to be given 

50 hereinafter. 60 



Ex . 9 0® 
® 



Comparative 

Ex. 8 X 
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EXAMPLE 14 

Only the poryolefmic elastomer of Example 1 3 was extruded end coeted onto a backing substrate 
at 260°C to form a release layer. Thereafter, the method of Example 13 was repeated to prepare a tape 
• which was then examined on Its properties* The results are set forth in Table 5. 

6 Comparative Example 11. 5 
Only the low-density polyethylene of Example 1 3 was extruded and coeted onto a backing 
substrate at 260°C to form a release layer. Thereafter, the method of Example 1 3 was repeated to 
prepare a pressure sensitive adhesive tape with fts properties being summarised in Table 5. 1 
Comparative Example 12. 

10 After providing a sUcone release layer onto the surface of polyethylene substrate of Example 13, 10 
the method of Example 1 3 was repeated to prepare a similar type with Its properties being given in 
Table 5. 

Comparative Example 13, 

. To prepare a simitar tape according to Example 1 3, pressure sensitive adhesive based on natural 
1 5 rubber was used In place of that based on pofyacrylates. For the properties of the tape, see Table 5. 1 * 

EXAMPLE 15 

A resin mixture of 75 parts by weight of the pohyolefinic elestomer — Tatmer PO 1 80 and 20 parts ' ' 
by weight of a high-density polyethylene having a density of (X967 p/cm* (manufactured and sold by 
Showe Yuke K.K. mder the trade name Showtex F 8 1 20V) was prepared to produced e pressure 
20 sensitive adhesive tape according to Example 13. For the properties thereof, see Table 6. 20 

EXAMPLE 16 

A resin mixture of 50 parts by weight of the poh/olefinic elastomer {i.e. a polymer having a * * 

shearing modulus of 5.7 X 1 0 7 dyne/cm 1 and an equilibrium contact angle of 64° and composed mainly 
of anett£ne-1-butene copolymer) and 50 parts by weight of a low-density polyethylene commercially 
25 ^filtaWefrc^MltsuWshm 26 * 

pressure sensitive adhesive tape according to Example 1 3. For the properties thereof, refer to Table 5. 

Table 5 shows the results of Examples 1 3 to 1 0 and Comparative Examples 11 to 1 3. 
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- EXAMPLE 17 

With the aid of a co-extruder, the same resin a, + c forming the release layer as described in 
Example 1 3 and the resin composed of a low-density polyethylene and forming the reinforcing 
Interiayerfl were simultaneously coated onto a sheet of paper of fine quafity serving asabacklng 
5 substrate to prepare a release sheet of a release byer/relnforctng fmertayer/substrate system. Jhe resin 5 
a, + c was extruded at a temperature of 270°C prevailing at the outlet of die lips of the extruder, and 
the resin for the reinforcing interflayer extruded et 310°C The release layer + c and the reinforcing 
mterfayer were coated to a thickness of 1 0 and 20 microns, respectively. Thereafter, a sheet of 
poryacrylate-coated paper was applied to prepare a pressure sensitive adhesive sheet as shown In 
1 0 Figure 24. This sheet was allowed to stand for one day at 20°C, and was subjected to a hand peelfn g 1 0 
test in which the release sheet was peeled by hand. The release sheet was found to be satisfactorily 
peeled from between the adhesive layer and the release layer/* , ♦ c without causing the substrate and 
the interiayer to be separated or segregated through voids from the interlayer and the release layer 
respectively. 

1 5 Comparative Example 14. j 5 

Using a single extruder, the resin a, + c for the release layer as described In Example 1 7 was 
extruded and coated onto the same sheet substrate as that of Example 1 7 to form a release sheet of e 
release layer A % + c/substrate system. The extrusion temperature was 270°C, and the coating thickness 
was 30 microns. Thereupon, the method of Example 1 7 was repeated to prepare a pressure sensitive 

20 sheet which was then subjected to a hand peeling test The test result Indicated that the release sheet 20 
could unfavourably be peeled from between the adhesive layer and the release layers, + c due to the . 
fact that a separation took place between the substrate and the release layer. 

EXAMPLE 18 

To prepare a pressure sensitive adhesive tape with Its properties being virtually equivalent to those 
26 of tn e tape obtained in Example 1 3. Example 1 3 was repeated except that a polyethylene him was used 25 
in place of a sheet of polyethylene-coated paper. 

EXAMPLE 19 

To obtain a pressure sensitive adhesive double coated tape having two release layers on Ha both 
surfaces, the polyoleflnlc elastomer was co-extruded and coated to a thickness of 25 microns onto both 
30 sides of a sheet of paper having a polyethylene coated on its both sides (hereinafter referred to as the 30 
polyethylene double coated paper) at an extrusion temperature of 2 65°C to prepare two release layers* 
said elastomer being a polymer containing as a main component an ethylene/propylene copolymer 
having a shearing modulus of 2.0 x 1 0 7 dyne/cm 1 , an equ Ntorfu m contact angle of 70°, a density of 
0-88 g/cm 1 , a brittle temperature of lower than — 70°C and a melting point of 38°C and commercially 
35 available from Mitsui Sekiyu Kagaku K.K. unde r the trade name Tafmer PO 1 8a 35 

Onto the surface one of the release layers was applied a pofyacryfate-based pressure sensitive 
adhesive of the emulsion type for the double coated tape to form a pressure sensitive adhesive double 
coated tape. The adhesive layer used then contained a sheet of Japanese paper (weight: 1 2 g/cm 2 ) 
acting as a core sheet 

40 With respect to one of two groups of the release layer/adhesive layer systems that were first 40 
peeled from each other, evaluation was carried out on the extensibility of the tape, the peel strength, the 
changes In the peel strength with the lapse of time end the influence that the release layer has on the 
adhesive layer as to the a cflms/on therebetween (hereinafter referred to as the residual adhesion). The 
results are summarised In Table 6. 

45 EXAMPLE 20 45 
To prepare a similar tape, Example 1 9 was repeated except that the polyoleflnlc elastomer was 
used as the release layer, said elastomer being a polymer containing as a main component a random 
copolymer of ethylene- 1 -butene having a shearing modulus of 5.7 X 1 0* dyne/cm 1 and an equilibrium 
contact angle of 64°. For the properties thereof, see Table 6. 

50 EXAMPLE 21 50 
To prepare a pressure sensitive adhesive double coated tape having two release layers kept In 
contact with both surfaces of a pressure sensitive adhesive layer, use waa made of a resin mixture of 50 
parts by weight of the poryolefirwc elastomer (i.e. a polymer containing as a main component an* 
ethylene/propylene copolymer having a shearing modulus of 2.0 x W dyne/cm 1 , an equlfibrfum 

55 contact angle of 70°, a density of 0.88 g/cm 1 , a brittle temperature lower than -70°C and a melting 65 
point of 38°C and commercially available from Mitsui Sekiyu Kagaku KJC. under the tradename Tafmer 
P0 1 80, and 50 parts by weight of a low-density polyethylene having a shearing modulus of B.1 x 10* 
dyne/cm 2 and a density of 0.9 1 8 g/cm' and commercially available from Mitsubishi Yuka K.K. under the 
trade name Yucalon LK-30. This mixture waa extruderfend coated to e thickness of 25 microns onto 

60 both surfaces of a sheet of polyethylene double coated paper serving as a backing substrata to form 60 
release layers. To the surface of one of the release layers was applied the pressure sensitive adhesive 
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based on polyacryiates to provide a pressure sensitive adhesive layer. The resultant pressure sensitive 
adhesive double coated tape was wound upon Itself to form a tape roP. 

It should be noted that the pressure sensitive adhesive layer thus formed contained a sheet of 
Japanese paper (weight 12 g/cm*) es a core sheet 
. 5 With respect to one of two groups of the release layer/adhesive layer systems that were first 6 
peeled from each other, evaluation was carried out on the extensibility of the tape, the peel strength, the 
changes in the peel strength with the lapse of time, and the residual adhesion. For the results, refer to 
Table a 

EXAMPLE 22 

' 1 0 To prepare a simitar tape. Example 21 was repeated except that use was made of a resin mixture 10 
consisting of 80 parts by weight of the pblyolefintc elastomer — Tafmer P0 180 and 20 parts by weight 
of a Hgh-denslty polyethylene having a density of 0.967 g/cm* and commercially available from Showa 
SeWyu KJC under the trade name Showlex F 6 1 20 V. For the properties of the tape, see Table 6. 

EXAMPLE 23 

15 To prepare a similar tape. Example 21 was repeated except that use was made of a rosin mixture ♦ - 1 5 
of 60 parts by weight of the poryoleffnto elastomer (f.e. a polymer containing as a main component a 
random copolymer of ethylene-1-toutene having a shearing modulus of 5.7 x 10'dynofcm*andan 
equHkrlum contact angle of 64° and 40 parts by weight of a low-density polyethylene commercially - 
available from Mitsubishi Yuka K.K. under the trade name Yucalon LK-30. For the properties of the 
20 obtained tape, see Table 6. 20 
Comparative Example 15. 

Only the tow-density polyethylene of Example 2 1 was extruded and coated onto the substrate at 
260°C to form release layers, and thereupon a similar tape was prepared according to Example 21 . For 
the properties of the tape, ref er to Table 6, 
• 25 Comparative Example 16. 25 
After a silicone release layer for release paper was applied to the polyethylene substrate of 
Example 1 9; a simitar tape was prepe red according thereto. For the properties thereof, see Table 6. 
Comparative Example 1 7. 

A silicone release layer added with a release-controlling agent was applied to the polyethylene 
30 substrate of Example 21. A sMIar tape wa 30 
set forth in Table 6. 
Comparative Example 18. 

To prepare a similar tape. Example 2 1 was repeated except that the pressure sensitive adhesive 
based on natural rubber was used In place of that based on polyacryiates. For the properties of the tape, 
35 see Table 6. , 35 
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Note J; The release layer was peeled from the pressure sensitive adhesive layer at a peel rate of 10 to 
50 mnvVnin to determine a degree of extension and observe the occurrence of splits in the substrate. 
Note 2: The peel strength between the release layer and the pressure sensitive adhesive layer was 
determined at a peel angle of 180°. a peel rate of 0.5 m/min, at 20 9 C and 65% AH. The term "days*' 
5 means the number of days elapsed from the formation of the release layer until it was kept in contact 5 
with the adhesive layer* 

Note 3: The residual adhesion is expressed by the adhesion of the pressure sensitive adhesive layer 
peeled from the release layer with respect to a stainless plate, said adhesion being measured with 
respect to the products indicated in the column entitled The Number of Days Elapsed**: O" and 
t 1 0 according to JIS K 1 623. It should be understood that the peel strength end the residual adhesion were 1 0 
determined with the adhesive layer having a sheet of kraft paper (weight: 73 g/cm') laminated to Its 
opposite surface, the adhesion of a part of the adhesive, layer kept in no contact with the release layer 
was 730 g/20mm. 

Note 4; A polyethylene plate was used in place of the stainless plate referred to in Note 3. 

15 EXAMPLE 24 16 
The ployeolefinlc elastomer referred to in Example 1 9 was extruded and coated to a thickness of - 
1 5 microns onto the surface of a sheet of the polyethylene double coated paper serving es a backing 
substrate to form 8 release sheet and silicone for the release sheet was thermally coated onto the other • 
surface. According to Example 19, a pressure sensitive adhesive layer was provided to prepare a 

20' pressure sensitive adhesive tape. The adhesive layer than contained no core sheet. 20 
The tape was unwound from a tape roll at a rate of 30 m/min and was then stretched. The result 
revealed that the silicone layer could satisfactorily be peeled from the adhesive layer without causing 
the release layer to be segregated through voids from the side of the po ryoieflnlc elastomer of relatively 
great reusability; in other words. In a state where it was in dose contact with the elastomer* When the 

25 tape was applied to en application surface, the release layer comprising the polyoleftnfc elastomer could 25 
easily be peeled from the adhesive layer. 
Comparative Example 19. 

This example is a control one with respect to Example 24. Silicone for the release paper was 
thermally coated to one surface of a sheet of polyethylene double coated paper serving as a backing 

30 substrate, and silicone edded with a release-controlling agent thermally coated to the other surface. 30 
Thereafter, a pressure sensitive adhesive layer was provided to prepare a pressure sensitive adhesive 
double coated tape according to Example 1 9. When the tape was unwound from a tape roll at a rate of 
30 m/min, satisfactory peeling of the pressure sensitive adhesive layer was not obtained. That is to say. 
this tape could no longer be used as the double coated tape since the adhesive layer adhered partly to 

35 both release layers and became torn. 36 

EXAMPLE 25 

The poryofefinlc elastomer referred to in Example 1 9 was extruded to a thickness of 1 5 microns 
onto both sides of a sheet of polyethylene double coated paper serving as a backing substrate at an 
extrusion temperature of 260*C to form release layers. The pressure sensitive adhesive based on 

40 pofyacrylates for the pressure sensitive adhesive double coated tqpe was provided to form a pressure 40 
sensitive adhesive layer having a core sheet (of a polyester film having a thickness of 20 microns) at Its 
central region to forme pressure sensitive adhesive double coated tape. 

This tape having a length of 50 m was wound upon Itself and cut into loop tape pieces having a 
width of 5 mm. The result indicated that these pieces assumed the normal shape without causing any 

45 shifting between the pressure sensitive adhesive layer and the release layers. 45 
Comparative Example 20. 

This example Is a control one with respect to Example 25- SBJcone for the release paper was 
thermally coated onto both surfaces of a sheet of the polyethylene double coated paper serving as a 
backing substrate. A pressure sensitive adhesive layer was provided to prepare a pressure sensitive 

50 adhesive double coated tape according to Example 25. This tape having a length of 50 m was wound 50 
upon itself and cut Into loop tape pieces having a width 5mm which were then allowed to stand fo r 
some time. As a consequence, a shifting took place between the pressure sensitive adhesive layer and 
the release layers so that the tape pieces rose teleecopJcally, thus rendering It Impossible to maintain 
them In the normal form. 

55 EXAMPLE 26 55 
To prepare a pressure sensitive adhesive double coated tape, the resin forming the release layer 
comprising the same ethylene/propylene copolymer as described In Example 4 and the resin forming the 
reinforcing interlayer comprising a tow-density polyethylene were simultaneously co-extruded and 
coated onto one surface of a sheet of high quality, {Weight: 80 g/m*) providing a backing substrata 

60 with the use of a co-extruder, thereby preparing a double coated release sheet of a release qq 
layer/reinforcing tnteriayet/substrate system. The same cc-extrusJon coating was effected on the other 
surface of the substrate to obtain a double coated release sheet comprising a release 
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layerMerlayer/substrateTlnterlayer/releese layer system. 

The resin formlng.the release layer wea extruded at a temperature of 265°C prevailing at the outlet 
of die lips of the extruder, and the resin for the reinforcing interiayer extruded at a temperature of 
3 1 0°C. The release and reinforcing layers were coated to a thickness of 1 5 microns. Thereafter, the 
5 pressure sensitive adhesive based on pofyacrylates for the pressure sensitive adhesive double coated 5 
tape was kept fn contact with the release layers to prepare a pressure sensitive adhesive double coated 
tape according to Example 1 9. 

Thte tape was permitted to stand for one day at 20°C to peel the double coated release sheet by 
hand. As a result. It was found that the release sheet could eattsfactorihr be peeled from between the 
10 adhesive layer and the release layers without causing the substrate end the fntertayers to be separated " 10 
or segregated through voids from the Interiayers and the release layers, respectively. 

Similar results were also obtained In the pressure sensitive adhesive double coated tape in which 
the pressure sensitive adhesive layer was kept fn contact with two single coated release layers each 
comprising a release layer/reinforcing intertayer/substrate system. 
15 Comparative Example 2 1. 15 
For 8 comparison with respect to Example 26, the resin forming the release layer as described In 
Example 26 was extruded and coated to the same substrate as that of Example 26 with the aid of a 
single extruder to pteparn a double coated release sheet comprising a release layer/substrate system. 
The extrusion temperature was 270°C, and the coating thickness was 3B~mierons. Thereafter. Example 
20 26 was repeated to prepare a pressure sensitive adhesive double coated tape which was then subjected 20 
to a hand peeling test. The test result showed that the relea se sheet could not satisfactorily be peeled 
from between the adhesive layer and the release layers due to the fact that unfavourable separation 
took place between the substrate and the release layers. 

EXAMPLE 27 „ 
26 Silicone for the release paper was thermally coated onto one surface of polyethylene double 25 
laminated paper serving es a backing substrate for the release sheet A similar release layer was applied 
to the other surface according to Example 21. A similar pressure sensitive adhesive layer was provided 
according to the same Example to prepare a pressure sensitive adhesive double coated tape. 
Noteworthy here is that no core sheet was used In the pressure sensitive adhesive layer. 
30 This tape wes stretched by hand and as a result, ft was found that the release sheet could 30 
satisfactorily be peeled from between the pressure sensitive adhesive layer— silicone layer without 
causing the adhesive layer to be separated through voids from the side of the release layer comprising a 
resin mixture of the pdyolefmic elastomer end the polyethylene, namely. In a state where it was In close 
contact with the release layer. 
36 When this tape was laminated to an application surface, the release layer comprising the resin 35 
mixture could easily be peeled from the adhesive layer. 

EXAMPLE 28 

To prepare a pressure sensitive adhesive double coated tape as shown in Figure 30, Example 27 
was repeated except that the polyethylene surfaces of two sheets of polyethylene single laminated 
40 paper serving as a backing substrate for the release sheet were subjected to the same release treatment 40 
as described In Example 27. 

Stmfler testing gave the same results as those of Example 27. 

EXAMPLE 29 

A release layer was provided to one surface of a sheet of polyethylene double coated paper 
45 serving as a backing substrate for the release sheet according to Example 21, and the other surface was 45 
coated with e release layer In accordance with Example 21 . However, the ratio of the polyoleflnlc 
elastomer relative to the polyethylene In the layer coa ted onto said other surface was 40 : 60 (parts by 
weight). 

Thereafter, a pressure sensitive adhesive layer was provided to prepare a pressure sensitive 
50 adhesive double coated tape according to Example 21. This adhesive layer then included at its central 60 
region a core sheet of very thin Japanese paper (weight 9 g/m*) . 
Similar testing gave the same results as those of Example 27. 

The tape having a length of SO m was wound upon itself and cut into loop tape pieces having a 
width of 6 mm. After allowing these pieces to stand for one day, it was found that no shifting took place 
55 between the adhesive layer — release leyer so that they did not collapse. 55 

EXAMPLE 30 

To prepare a pressure sensitive adhesive double coated tape as shown In Figure 30, Example 29 
was repeated except that the polyethylene surfaces of two sheets of polyethylene single laminated 
paper were subjected to the same release treatment as described In Example 29. 
00 Similar testing gave the seme results as those of Example 29. 60 
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EXAMPLE 31 

A release layer was coated onto one surface of a sheet of polyethylene double laminated paper 
serving as a backing substrate for the release sheet according to Example 2 1 , and only the polyolefinic 
elastomer of Example 23 was extruded and coated onto the other surface at 260°C to prepare a release 
5 layer Thereafter, Example 29 was repeated to prepare the pressure sensitive adhesive double coated 5 
tape. 

Similar testing gave the same results as those of Comparative Example 22. 
Thts example Is a control run of Examples 29 and 31 . Silicone for the release paper was thermally 
coated onto both surfaces of a sheet of polyethylene double coated paper serving as a backing 
10 substrate. According to Example 29, a pressure sensitive adhesive layer was provided to prepare a 1 0 
pressure sensitive adhesive double coated tape. 

This tape having a length of 50 m and cut into loop tape pieces which were then allowed to stand 
lor one day. As a result a shifting took place between the adhesive layer — release layers so that the 
tape pieces rose telescopJcally. It was impossible to maintain the pieces In the normal form. 
15 Comparative Example 23. 15 
This example is a control run of Examples 27 to 31. Silicone for the release paper was thermally 
coated onto one surface of a sheet of polyethylene double coated paper serving as a backing substrate, 
and onry the low-density polyethylene of Example 21 was extruded and coated onto the other surface aV 
a temperature of 260°C to form release layers. According to Example 29, a pressure sensitive adhesive 
20 layer was provided to prepare a pressure sensitive adhesive double coated tape. 20 
This tape was stretched by hand. As a result, it was found that the release layer could satisfactorily 
he peeled from between the adhesive layer and the silicone layer without causing the adhesive layer to 
be separated through voids from the release layer comprising the polyethylene,! .e., in a state where It 
was In dose contact with the release layer. In the tape applied to an application surface of paper of high 
25 quality, however, the release layer could not be peeled from the pressure sensitive adhesive layer dua to 25 
the great releasablJity. When such peeling was effected by force, the paper became torn. 

EXAMPLE 32 

According to Example 29, release layers were formed on both sides of a sheet of polyethylene 
double coated paper serving as a backing substrate. The resultant product was wound upon Itself to . 
30 form a tape roll having a length of 50000 m. The roll was allowed to stand for one week and subjected 30 
to unrolling the unwinding tests. .Unwinding could satisfactorily be effected without causing blocking. 

To carry out similar testing with respect to the release layer prepared according to Example 4, 
release layers were formed on both surfaces of a sheet of polyethylene double coated paper to wind the 
resultant product upon itself to form a tape roll having a length of 50000 rru The results of similar 
35 testing showed that blocking was prono to occur between the release layers- 35 

EXAMPLE 33 

With the aid of a co-extruder, one surface of a sheet of paper of fine quality was coated with the 
resin a + c of the same composition as described In Example 21 and forming the release layer and the 
resin comprising a low-density polyethylene and forming reinforcing Interlay er by simultaneous co* 
40 extrusion to prepare a release layer/reinforcing Intedayer/substrate system. On the other hand, the other 40 
surface of the substrate was coated with the release layer-forming resin a t + c having the same 
composition as described In Example 23 and a greater level of releasabWty than that of Example 1 3 and 
the resin composed of the same low-density polyethylene as described In Example 1 3 and forming the 
reinforcing in terlayer by simultaneous co-extrusion to prepare a release sheet of a release layer 
45 A y + ^reinforcing Irrtertayer/release shee ^substrateAetnfordng interteyer/release layer- A t + c system. 45 

The resins a, + c and a t + c were extruded at a temperature of 270°C prevailing at the outlets of 
die bps of the extruder, and the two resins forming the Interlayers extruded at a temperature of 3 10°C. 

the release layer A, + c and the reinforcing intertayer each had a thickness of 1 8 microns, while 
the release layer a 2 - c and the reinforcing intertayer coated onto the other surface each had a thickness 
50 of 1 5 microns. Thereafter, two pressure sensitive adhesive layers comprising the pressure adhesive 50 
based on polyacrylatea were brought in contact with both release layers to prepare a pressure sensitive 
adhesive double coated tape according to Example 21. 

Each of the adhesive layers used contained no core sheet This tape was allowed to stand for one 
day at 20°C and. thereupon, the release sheet was first peeled by hand from one surface thereof. The 
55 result Indicated that the release sheet could satisfactorily be peeled from between the adhesive layer 55 
and the release layer ay— c without causing the substrate and the intertayer to be separated or 
segregated through voids from the intertayer and the release layers, + c, respectively. 

Subsequently, the pressure sensitive adhesive layer was applied to an application surface of a 
glass plate and the other release sheet was peeled from between the adhesive layer and the release 
60 layer A; + c. The result showed that the release sheet could well be peeled from between the adhesive 60 
layer and the release layer A, + c without causing the substrate and the intertayer to be separated or 
segregated through voids from the intertayer and the release layer A t + c. 

Accordng to the method as described just above, a pressure sensitive adhesive double coated 
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tape was obtained in which the pressure sensitive layer was brought in contact with the release layers 
a, + c and A 2 + c coated onto two single faced release sheets end consisting of a release layer 
i4 t + ^reinforcing interiayer fl/substrate and a release tayeM, + c/reinforcing Interiayer 0/substrate 
system* The same results were also obtained with respect to this tape. 
5 Comparative Example 24. 5 

With the use of a single extruder, the same substrate as described in Example 33 was coated with 
the same resin a t + c as that of the same example by extrusion to thereby prepare a release layer 
A t + c/substrate "system The other surface was similarly coated with the resin e 2 + c identical with that 
of Example 33 by extrusion to prepare a release layers, + c/substrate/release layer A 2 + c system 
10 providing a double faced release sheet 10 

The resins a % + c and + c were extruded at a temperature of 270°C prevailing at the outlets of 
die lips of the extruder, and each had a thickness of 25 microns. 

Thereafter, the pressure sensitive adhesive layers composed of the adhesive based on 
poryacrylates were brought in contact with both release layers to prepare a pressure sensitive adhesive 
1 5 double coated tape according to Example 33. This tape was allowed to stand for one day at 20°C, and 1 5 
subjected to a hand peeflng test The test results Indicated that the release sheet could not weB be 
peeled from between the adhesive layer and the release layers due to the fact that the release layers 
A t + e end .4, + c were separated or segregated through voids from the substrate. 

According to the method as mentioned just above, a pressure sensitive adhesive double coated 
20 tape was obtained In which the pressu re sensitive a dhesrve layers were brought in contact with the 20 
release layers 4, + c and A 2 + c provided on two single faced release sheets and consisting of a release 
layer A % + c/substrate system and a release iayer«4 x + c/substrate system. The same results were also 
obtained as described just above. 

The shearing modulus snd contact angle were measured as follows: 
25 *• Shearing Modulus _ . . . - "25 

The potyoleflnic elastomer forming the release layer was hot-pressed for 5 minutes at 1 50°C 
under a pressure of about 20 kg/cm* and was cooled as It stood at room temperature to prepare a film 
sample. The shearing modulus of this sample was determined according to Jf S K 72 1 3 under the 
conditions of 23 ± 2 # C and 50 ± 5% RH. 
30 2. Contact Angle 30 

The contact angle was date rmined according to "Droplet Shape Method" described in "The 
Course of Experimental Chemistry", Vol 7 Surface Chemistry, third; edition, edited by Japan Chemistry 
Association. As the measuring liquid, use was made of a wettability index standard liquid for 
JIS K 6768 test, said liquid having a surface tension of 50 dyne/cm and being commercially available 
35 from Wako Junyaku K.IC The measuring conditions were 20 ± 2*C and 65 ± S% RH. Hot-pressing was 35 
carried out for 5 minutes at 1 50°C under a pressure of about 20 kg/cm* to prepare a film sample. This 
sample was conditioned for 24 hours at 20 1 °C and 65 5% RH such that it was not contaminated with 
dust etc. The contact angle was determined by forming a droplet on the film and. after the lapse of ca. 
five seconds, taking a photograph of the same. The size of the droplet was such that its horizontal length 
40 at the bottom was in a range of 1 to 3 mm. With the use of a film projector, the droplet was then 40 
enlarged end projected on a screen to determine a forward contact angle (0J and a rearward contact 
angle These angles each were determined at six points and the measurements were averaged. The 
equilibrium contact angle (0J was then calculated from the following equation: 

COS 0, » (COS $ 9 + COS 0,1/2 

45 Brief Description of the Drawings. 45 
Figures 1 to 6 illustrate the conventional articles. 

Figures 1 and 2 are sectional view of the pressure sensitive adhesive sheet end tape, respectively. 

Figure 3 is a schematic section of the pressure sensitive adhesive double coated tape having 
release sheets coated on both sides of a backing substrate, end Figure 5 is a schematic section of the 
50 double coated tape having a release sheet on one side of a backing substrate. In either case, the tape 50 
has pressure sensitive adhesive layers on its both sides, which layers are kept in contact with the 
release layers. 

Figure 4 is a perspective view of a rod of the double coated tape of Figure 3, and Figure 6 Is a 
perspective view of a roil of the double coated tape of Figure 5. 
55 Figures 7 to 22 are enlarged sectional views 0 f typical embodiments of the pressure sensitive 55 
adhesive products having a release layer/? comprising the polyoleflnic elastomer a atone according to 
the present Invention. 

Figures 7 and 8 are enlarged sectional views of the pressure sensitive adhesive sheets having a 
release layer >4 according to the present invention, and Figures 9 and 10 are similar views of the 
60 Pressure sensitive adhesive tapes. Figures 7 and 9 Illustrate the embodiments wherein no reinforcing 60 
Intertayer B b needed, whereas Figures 8 and 1 0 are those wherein the Interlayer 8 la required to 
Improve the adhesion between the release layer/ and the substrate It 

Figures 1 1 to 22 are enlarged sectional views of typical embodiments of the pressure sensitive 
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adhesive double coated tapes having a release layers according to tho present Invention. Figure 1 1 
illustrates the pressure sensitive adhesive double coated tape Including e double faced release sheet 
having on Its both sides the release layers * according to the present invention, which is designed such 
that, when It is wound upon Itself to form e roll, the release layers A are kept In contact with both sides 
5 of the Adhesive layer Fso as to achieve the specific combination In accordance whh the present 5 
Invention. That is to say, this figure shows an enlarged sectional view of the adhesive tape In which the 
substrate II Is coated on fts both sides with the release layers A comprising the poryoIeffnJc elastomer a 
alone, the open side of one of saldlayers being coated with the poryacry late-based pressure sensitive 
adhesive layer F. Figure 12 shows the pressure sensitive odhesrve.double coated tape Including two 

1 q release sheets each having on Its one side a release layer A, which Is designed such that the release \ 0 
layers e are kept In contact with both sides of the pressure sensitive adhesive layer Fso as to achieve 
the specific combination In accordance with the present Invention. Namely, Figure 12 shows an 
enlarged sectional view of the double coated tape in which the substrate II is coated on Its one side with 
- rebaae layer A comprising the poiyolefinic elastomer a alone, and in which the layer A Is kept In 

15 contact whh both sides of potyacry late-based pressure sensitive adhesive layer fl 15 
Figure 13 Is a view of the pressure sensitive adhesive double coated tape comprising a backing 
substrate II having on Its both sides release layers, one being a release leyer* according to the present - 
invention end the other being a silicone release layer I, which tape Is designed such that when it Is 
shaped into a roll, one side of the pressure sensitive adhesive layer F comes In contact with tha release ' 

20 layer a end the other side Is in contact with the silicone release layer I. Thus, Figure 1 3 shows an 20 
enlarged sectional view of the double coated tape in which the substrate II is coated on its one side with 
the release layer A and on the other side with the silicone release layer I to form a release sheet and In 
which the release layer A In the release sheet comes in contact with the polyscrylate-based pressure 
sensitive adhesive layer F. 

26 Figure 1 4 illustrates the pressure sensitive adhesive double coated tape prepared by allowing a 25 
release layers according to the present invention to corns in contact whh one side of a pressure 
sensitive adhesive layer F and a silicone release layer I to come In contact with the other side. Thus, this 
figure is an enlarged sectional view of the double coated tape in which the release layer A comprising a 
poiyolefinic elastomer a alone and coated onto one side of a backing substrate II Is allowed to come In 
30 contact with one side of the polyacryia te-based pressure sensitive adhesive layer F antf the silicone 30 
release layer I formed on the other side of the substrate II is allowed to be In contact with the other side 
of the layer F. Rgure 1 5 Is a similar view of Figure 1 3, provided however that the pressure sensitive 
adhesive layers of Figure 1 4 Is formed of an integral layer VIII comprising the poryaciylate layer F end 
a non-polyacrylate layer IV, and that the silicone layer I Is permitted to be in contact whh the non- 
36 polyacrylate layer IV. Figure 1 6 is a similar view of Figure 1 4, except that the pressure sensitive 35 
adhesive layerFof Figure 1 4 los formed of an Integral layer VIII comprising the polyacrylate layerFand 
a norvpolyacrylate layer L and the silicone layer I, Is allowed to be in contact with the non-pofyacrylete 
leyertV. . 

Figure 17 is a similar view of Figure 11, provided that a reirrford^ 
40 between a release layers according to the present Invention and a backing substrate II. 40 
Between Figures 1 3 and 12. Figure* 1 3 and 1 3, Figures 20 and 1 4, Figures 2 1 and 1 5 and Figures 
22 and 16, there are the same relationships as between Rgures 17 and 11; Figures 18, 19,20,21 and 
22 are enlarged sectional views similar to the corresponding views. 

Figures 23 to 38 are enlarged sectional views of typical embodiments of the pressure sensitive 
45 adhesrve products having a release layer* + ^ 45 
mixture a +c according to the present invention. 

Figures 23 and 24 are enlarged sectional views of the pressure sensitive adhesive sheets having a 
release layer/1 + c according to the present Invention, and Figures 26 end 28 are similar views of the 
pressure sensitive adhesive tapes. Figures 23 and 24 illustrate the embodiments wherein no reinforcing 
50 Interlayer 8 Is needed, whereas Figures 25 end 26 are those wharein the interlayer B Is required to 50 
improve the adhesion between the release layer and the substrate II. 

Figures 27 to 38 are enlarged sectional views of typical embodiments of the pressure sensitive 
adhesive double coated tapes havfng a release layers + c according to the present Invention. Figure 27 
llustrates the pressure sensitive adhesive double coated tape Including a double faced release sheet 
55 having on Its bothsldes the release layer* + c according to the present Invention, which Is designed 55 
such that when it Is wound upon itself to form a roil, the release layers a + care kept in contact with 
both sides of the adhesive layer fso as to achieve the specific combination In accordance with the 
present invention. That Is to say, this figure Is an enlarged sectional view of the adhesive tape In which 
the substrate H is coated on Its both sides with the release layers* + c comprising tho potyolfinlc 
60 elastomer/polyethyten mature * + c, the open side of ono of the layers being coated whh the 60 
poryacryiata-based pressure sensitive adhesive layer Figure 28 shows the pressure sensitive adhesive 
double coated tape Including two release sheets each having on Its one side a release layer* + c, which 
is designed such that the release layers* + e are kept In contact with both sides of the pressure 
wnsWve adhesive layer/ 7 so as to achieve the specific combination In accordance with the present 
65 Invention. Namely, Rgure 28 Is an enlarged sectional view of the double coated tope In which the 66 
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substrate II is coated on its one side with the release layers + c comprising the poryolefinic 
elastomer/polyethylene mixture a + c. and In which the layers + c are kept In contact with bo* sides of 
the polyacryfate-based pressure sensitive adhesive layer/ 7 . 

Figure 29 Illustrates the pressure sensitive adhesive double coated tape compristag a backing 
5 substrate II having on its both sides release layers, one being a release layer a +c according to the 5 
present invention and the other being a silicone release layer I, which tape Is designed such that when 
h is shaped Into a roll, one side of the pressure sensitive adhesive layers comes in contact with the 
release layer-4+c and the other side is In contact with the sificone release layer I. Thus. Figure 29 Is an 
enlarged sectional view of the double coated tape In which the substrate II Is coated on Its one side with 
1 0 HwnlMsa layer and on the other side with the silicone release layer Ho form a release sheet and in 10 
sein^veVyer^ 6 tov * rfcl * e release comes ta contact with the polyacryiate-based pressure 

Figure 30 illustrates the pressure sensitive adhesive double coated tape prepared by allowing a 
release layer <4 + c according to the present invention to come in contact with one side of a pressure 
15 sensitive adhesive layer F and a silicone release layer I to come in contact with the other side. Thus, this 
figure is an enlarged sectional view of the double coated tape in which the release layer /4 + c 
comprising a poryolefinic ebstomer/poryethyfena mixture a + c and coated onto one side of a backing 
substrate II is allowed to come In contact with one side of the poryacrylate-based pressure sensitive 
* adhesive layer F and the silicone release layer I formed on the other side of the substrate II is allowed to 
20 be in contact with the other side of the layer E Figure 3 1 ts a similar view of Figure 29, provided that the 
pressure sensitive adhesive layer of Figure 29 is composed of an integral layer VIII comprising the 
polyacrylate layer Fanrt a non-poh/acrytate layer end that the silicone layer I is permitted to be In 
contact with the non-polyacrylate layer IV. Figure 32 Is a simflar view of Figure 30 except that the 
pressure sensitive adhesive layer F of Figure 30 is formed of an Integral layer IV. and that the silicone 
25 layer I is permitted to be In contact with the non-polyacrylate layer IV. - * 25 

Figure 33 is a similar view of Figure 27, provided that a reinforcing Inteiiayer 8 Is provided * ° 

between the release A-c according to the present Invention and a backing substrate II. 

Between Figures 34 and 28, Figures 28 and 25, Figures 36 and 30, Figures 37 and 3 1 and Figures 
38 and 32 , there are the same relationships as between Figures 33 and 27; Figures 34. 35, 36. 37 and 
30 38 are enlarged sectional views similar to the corresponding views. 3q 
In the drawings, reference marks or numerals have the following meaning: 
I: Silicone release layer used in the prior art 
II: Substrate 

3: Release sheet wherein the substrate is ooated on its one side with silicone 
35 4: Pressure sensitive adhesive layer (F) ^ 
6: Surface material 4b 
6: Double faced release sheet wherein the substrate is coated on Its both sides with release layers of 
silicone etc. 

A: Release layer comprising poiyoleflnlc elastomer alone 
40 F: Pofyacrylate-based pressure sensitive adhesive layer 40 
III; Release sheet who/* In the substrate is coated on its side with the release layers according to the 

present Invention 
B: Reinforcing Interlayer 

V: Release sheet wherein the substrate Is coated on Its s ide with release lave r A according to the 
45 present invention through reinforcing intertayer B according to the present Invention 45 
Vis Double faced release sheet wherein the substrate ts coated on Its both sides with release layers A 

according to the present Invention 
vll: Release sheet wherein the substrate Is coated on Its one side with release layer A of the present 
Invention and on the other side with silicone release layer I 
60 VIII: Pressure sensitive adhesive layer composed of poly^crylate4>asexJ pressure sensitive adhesive SO 
layer f and non-poryacry late-based pressure sensitive adhesive layer IV 
DO Double faced release sheet wherein the substrate Is coated on its both sides with release layers/ 
according to the present invention through reinforcing Interlayer B according to the present 
invention * 
55 X: Double faced release sheet wherein substrate II Is coated on its one sfde with release layer 0 of 55 
the present invention through reinforcing interlayer B of the present invention and on the other 
side with silicone release layer I 
XVIII: Non-polyacrylate-based pressure sensitive adhesive layer 
A-c Release layer comprising poryolefinic elastomerfrolyethylene mixture 
60 F: Release sheet wherein substrate His coated on its one side with release layeM + c of the present 60 
Invention 

M: Release sheet wherein substrate II b coated on its side with release layers + c according to the 

present invention through reinforcing Interlayer B according to the present Invention 
XIII: Double faced release sheet wherein substrate II is coated on Its both sides wtth release layers A-c 
65 according to the present Invention 65 
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XIX* Release sheet wherein substrate If is coated on Its one side wfth release layers + c end on the 

other side with silicone release layer I 
XV: Double faced release sheet wherein subs fra te II Is coated on its both sides with release layers 
A + c according to the present invention through reinforcing Interiayer B of the present invention 
5 IV: Non-poryacryfate-based pressure sensitive adhesive layer. 5 

CLAIMS 

1 . A pressure sensitive adhesive product having one or more release layers and a pressure 
sensitive adhesrve layer, In which a release layer A comprises a polyoleflnic elastomer a having a 
shearing modulus of less than 2D x 1 0 s dyne/cm 1 according to JIS K 72 13 test surface wettability 
' 10 expressed In terms of an equilibrium contact angle of more than 55° with respect to a standard liquid 10 
having a surface tension of 50 dyne/cm and used In JIS K 6768 test under the conditions of 20 ± 1 *C 
and 85 ± 5% RH and a thickness of at least 1 micron, and a pressure sensitive adhesive layer F 
comprising as a main component a polyacryiate, said release layer being kept In contact with said 
adhesrve layer over a given area to form a composite or Integral layer thereof. 
15 2. A product as claimed In Claim 1, In which said polyoleflnic elastomer a forming said release 1 5 
layers is composed mainly of an ethylene — afelia olefin copolymer having a density of 0*80 to 0-90 . - 
g/cm 1 , 6 brittle temperature of lower than -70°C according to ASTM D 764 test a melting point of 
lower than 80° C according to differentia I thermal analysis and a hardness of lower than 80 according to ' 
JIS K 6301 test 

20 3. A product as claimed In Claim 1 or i, In which satd copolymer of ethytene/alpha olefin Is a .20 
random copolymer of ethylene-1 -butane. 

4. A product as claimed In Claim 1 or 2 , In which said copolymer of ethytene/alpha olefin is a 
copolymer of ethylene/propylene. 

5. A product as claimed In Ciatm 1 or 2, In which said copolymer of ethytene/alpha olefin Is a 

25 mixture of a random copolymer of ethylene-1 -butene and a copolymer of ethylene/propylene* . 25 

6. A method of preparing a pressure sensftto adhesh/e p^uet having one . 
and a pressure sensitive adhesrve layer, which comprises cx^rtrudu^ • 
cotyolefinlc elastomer « haying j[ shearing modulus of toss than 2j0 X 10* dyne/cm 2 according to 

JIS K 721 3 tost and surface' wettaSAKy expressed In terms" of an equll&rium contact angle of more than 
30 55* with respect to a standard liquid having a surface tension of 50 dyne/cm and used In JIS K 6768 30 
test under the conditions of 20 ± 1 °C and 6 5 ± h% RH and a resin b forming a reinforcing interiayer B 
for increasing the adhesion between a backing substrate and said release layer 4 such that said .. _ 
elastomer Is coated to a thickness of at least 1 micron, whereby said elastomer a forming said release 
layer .4 Is bonded to said substrate through said reinforcing Interiayer B. and said elastomer a forming 
35 said release layer Is kept In contact wfth a pressure sensitive adhesive layer F over a given area to form a 35 
composite or Integral layer thereof. 

7. A method as claimed in Claim 6, In which said resin b forming said reinforcing Interiayer B Is a 
low-density polyethylene or its derivative. * 

8. A method as claimed In Claim 8 or Claim 7, In which safd polyoleflnic elastomer a Is extruded at 
40 a temperature of 1 80 to 290°C prevailing at the outlet of die lips, and said resin b forming said 40 

reinforcing Interiayer extruded at a temperature of 260 to 330°C prevaffing at the outlet of die Rpa 

9. A pressure sensitive adhesive product having one or more release layers end a pressure 
sensitive adhesive layer. In which a release layer A + c has a thickness of at least 1 micron and 
comprises a resin mixture a + e of a polyoleflnic elastomer a having 8 shearing modulus of less than 

45 2.0 x 1 0* dyne/cm 1 according to JIS K 72 1 3 test surface wettability expressed In terms of an 46 
equSbrlum contact angle of more than 55° with respect to a standard liquid having a surface tension of 
50 dyne/cm and used In JIS K 8768 test under the conditions of 20 ± 1 °C and 85 ± 5% RH and a 
polyethylene c added thereto, and a pressure sensitive adhesive layer F contains a polyacryiate as a 
main component said release layer being kept In contact whh said adhesive layer over a given area to 

50 forma composite or integral layer thereof. 50 

10. A product as claimed in Claim 9 9 In which satd poiyoiefinlc elastomer a Is composed mainly of 
an ethylena-atpha olefin copolymer having a density of 0.80 and 0.90 g/cra' t a brittle temperature of 
lower than — 70°C according to ASTM D 764 test and a melting point of lower than 80°C according to 
differential thermal analysis. 

65 1 1 . A product as claimed In Claim 10, In which said copolymer of ethytene/alpha olefin be 55 
copolymer of ethylene/propylene. 

1 2. A product as claimed In Claim 1 0, In which said copolymer of ethytene/alpha olefin Is a 
random copolymer of ethylene- 1 -butene. 

1 3. A product as claimed in Claim 9, in which said polyethylene c has an average molecular 

60 weight of more than 10,000 and a density of 0.91 to 0i97 g/cm*. 60 * 

14. A method of preparing 8 pressure sensitive adhesive product having one or more release 
layers and a pressure sensitive adhesive layer, which comprises cc-extrudlng a release layer A + c 
composed of a resin mixture a + c of a pofyolefintc elastomer a having a shearing modulus of less than 
2*0 x 1 0* dyne/cm* according to JIS K 72 1 3 test and surface wettability expressed In terms of an 
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equilibrium contact angle of more than 56° with respect to a standard liquid having a surface tension of 
60 dyrafcm and used In JIS K 6768 test under the conditions of 20 ± 1 °C end 65 ± 596 RH and a 
polyethylene c added thereto and a resin 6 forming a reinforcing InteriayerH for Increasing the adhesion 
between a backing substrate and said release layer A + c such that safd resin mixture a + c Is coated to 
5 a thickness of at least 1 micron, whereby safd resin mixture a + c forming said release layer Is bonded to 5 
said substrate through saW resin b forming said interiayer, and said release layers + c consisting of said 
resin mixture a + c is kept In contact with said adhesive layer F over a given area to form a composite or 
Integral layer thereof. 

1 5* A method as claimed In Claim 1 4, In which said reslh b forming said reinforcing interlay er 5 Is 
10 a low-density polyethylene or its derivative. -jq 
ta A method as claimed In Claim 15, In which said resin mixture* + els extruded at a 
temperature of 200 to 290°C prevailing at the outlets of die Ops, and said resin b extruded at a 
temperature of 260 to 330°C prevailing at the outlets of die Bps. 

1 7. A pressure sensitive adhesive product as dasmed In Claim 1 and substantially as described 
1 5 with reference to the accompanying drawings or in any one: of the specific examples hereinbefore 1 5 

set forth. 
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